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THE Board of Trustees of the New York & Brook- 
lyn Bridge, at a special meeting called for Tuesday 
last, “to consider” the recommendations of the 
Board of Experts, rejected without discussion and 
unanimously the recommendations of the Board, 
and adopted without discussion and unanimously a 
modification of one of the rejected plans, of the ‘‘tail 
switching” (present) type,prepared since the experts’ 
report was rendered, and which had consequently 
never been considered by them, although the type 
itself was condemned in their report. The new 
plans, as also the previously rejected plan. were 
prepared by Mr. C. C. MARTIN, Chief Engineer of 
the bridge, and provide for running 4car trains over 
gauntleted tracks with double terminal platforms, 
The plan is not claimed to be of a permanent or ex- 
pansible nature, but, is alleged to be sufficient for 
the next seven years. This action was had on the 
strength of estimates prepared by Mr. MARTIN, and 
shown to no one concerned off the Board of Trustees 
until the day of the meeting, alleging that the cost 
of carrying out the rgeommended plans would be 
$5,777,250 against $773,000 for the adopted plan. 


As soun as these figures came to the knowledge of 
Mr. WELLINGTON he immediately addressed to 
President HOWELL the communication which ap- 
pears in another column, claiming that thisestimate 
was a gross and palpable exaggeration of nearly 
$4,000,000 in obvious items,for a comparison on equal 
terms, besides neglecting a large contrast in opera- 
ting expenses, and demanding that the new plans 
and alleged estimates be referred with the rest to 
the old or a new Board of Experts. What action 
will be had remains to be seen, and under the cir- 
cumstances it appears proper for us to refrain en- 
tirely from editorial comment, and leave our readers 
to judge of the propriety of this action for them- 
selves. 
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THE Brooklyn Rapid Transit Commission have 
laid out two new routes in Brooklyn, one running 
down from Newtown creek at Long Island City 
close to the East River to Myrtle Ave., and one 
which is practically an extension of the Fulton Ave. 
line further out in the country. The last line at 
least, it is understood, will be built at once. 


FURTHER details of Mr. HEMAN CLARK’s scheme 
are, that it is to start near Fleetwood Park, cross 
the Harlem 150 ft. below the water line, follow 
Fifth Avenue and Central Park to Washington 
Square, and thence run parallel with Broadway to 
City Hall Park. It is there to branch into (1)a 
North Rivertunnel, emerging back of the Palisades, 
and (2) an East River tunnel emerging back of Pros- 
pect Park and Greenwood Cemetery. Mr. CLARK 
computes that 20 miles of road with full eyuipments 
will cost $30,000,000. The Board of Aldermen in a 
spasm of common sense, have refused to take any 
action as to this plan until the fate of Mayor 
HEWITT’s pending Rapid Transit bill is determined. 
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DURING the week more damage has been caused 
by the high water in the rivers in the Northwest, 
especially in Minnesota. A dam at Forest City, 
Minn., was destroyed, and another at Red Lake 
Falls seriously damaged. At Wabasha, Minn., a 
railway pontoon bridge was carried away by the 
breaking up of the ice at the lower end of Lake 
Pepin, the ice cutting away the piles driven to 
protect the bridge. Three bridges have been carried 
away on Duck creek in the Oneida reservation, 
Wisconsin. It is reported that every bridge across 
the Zumbro river, in Wabasha Co., Minn., has been 
carried away, and every bridge across Le Sueur 
creek, in Le Sueur Co., Minn., either washed away 
or damaged. 


THE most serious railway accident of the week 
was a head collision, April 15, on the Pennsylvania 
Railroad at Philadelphia, which repeats the lesson 
of the late accident near Jersey City, on the same 
road, that human vigilance alone cannot be relied 
on to prevent the disregard of the most conspicuous 
and carefully designed signals. An express train 
from New York for Washington ran into a light 
locomotive running westward on the same track 
near the 30th St. signal station; both engines were 
wrecked and 4 cars overturned. Nobody was 
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killed but about 20 persons were injured, some 
seriously. The accident arose from forgetfulness 
by the driver of the light engine; the signals gave 
the express the right of way, but the light engine 
ran onto the same track from a siding and was 
struck while on the switch. A car stove was upset 
and the mail car and mail were burnt. An inter- 
locking connection between the signals and switch 
would have prevented this part of the accident, but 
not the running past the signal.——On April 12 a 
construction train of 12 cars on the Kansas Civy, 
Memphis & Birmingham Railroad, near Amory, 
Miss., while running backward at a reported rate of 
20 miles an hour, struck a cow, and the entire train 
was derailed and wrecked. Four men were killed 
outright and ten injured, some fatally. 
aibioicbeents 

THE great difficulty experienced in carrying out 
public improvements is forcibly illustrated by the 
slow progress which is being made by the Electrical 
Subway Commission in securing the removal of the 
electrical wires and poles from the streets of New 
York, and causing them to be placed in subways. As 
shown by an article in this issue, over 350 miles of 
trenches have been dug by the Commission, and 
provision has been made for the placing below 
ground of nearly 15,000 miles of wires. But with all 
these conduits in waiting, the telegraph, telephone, 
and electric light companies fail to remove their 
overhead wires to the subways, and so far, the law 
has not been able, or enabled, to make them do so. 
There are at present only two short sections of the 
subway in use, one in Sixth Ave., and another in 
lower Broadway. The wires in these are working 
well. 

THE Lick Observatory is nearly ready for transfer 
to the University of California. Defects in the mov- 
able floor of the dome will be remedied by the use 
of four hydraulic rams which will move the floor at 
the rate of a foot per minute. The great telescope 
and spectroscope are now in good working order. 
Through the telescope this week have been observed 
plainly the two moons of Mars, which have diam- 
eters of only thirty miles. Out of $700,000 given by 
JAMES LICK, twelve years ago, there only remained, 
one year ago, $390,000. During the past year the ex- 
penditures were $250,000, so that when the observa- 
tory is turned over, there will not be more than 
$100,000 left. This, at six per cent. will realize 36,000 
per year, whereas, to keep the observatory in decent 
repair and pay the salaries will require $50,000. The 
State University will be responsible for this, and it 
will be a heavy drain on the institution. 
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THE Annual Report of the Benevolent Fund of the 
Institution of Civil Engineers shows that during the 
past year there have been receipts from various 
sources amounting to $14,000. Of this, $13,300 was 
income proper, or interest on invested funds, and 
annual subscriptions paid in. The amount paid to 
applicants for assistance was about $11,500. The 
object of this fund is to help engineers who are in 
need of assistance either through sickness or lack 
of work. The grants are made by a committee who 
consider each application and keep the whole matter 
private. The fund consists of the donations made 
by the founders in 1864, of annual subscriptions, and 
of occasional donations and bequests. For 1887, the 
grants and expenses were just within the hmit of 
receipts, so that no addition could be made to the re- 
serve fund, which stands where it did four years 
ago, at about $45,000. The committee in charge 
state that in at least two instances the aid rendered 
from the fund enabled applicants to retain positions 
they must otherwise have lost. 
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THE latest despatches from the Nicaragua canal 
report the arrival from New York of the following 
additional engineers: J. H. CovopE, J. CLYDE 
PowER, chiefs of parties; BENJAMIN F. BATES, first 
assistant engineer; E. D. VERY, HENRY J. DopGE, 
second assistants; GEORGE F. PoHLERS, rodman and 
draughtsman; W. H. PEARLBROOK, rodman. These 
men have been assigned to parties, and have left for 
their respective stations. Mr. Power is chief of 
party No. 6 for the survey of the San Juan river 
from Fort San Carlos to Machuca rapids. He has 
for assistants, Mr. BATES as first, and Mr. VERY and 
Mr. DopGE as second. Mr. Covope is chief of a 
party for the survey of part of the lower route. On 
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March 19, parties No. 6, Mr. PowER chief, No. 5, Mr 
J. F. PEREZ chief, and No. 3, Mr. J. G. HoLcoms 
chief, started for Lake Nicaragua. Parties No. 3 
and No. 5 having accomplished their work on the 
eastern part, will now survey the western division 
of the canal, from the mouth of the Rio Lajas to 
the Pacific ocean. The work on this division is for 
the purpose of completing the data already obtained 
with sufficient accuracy to make exact preliminary 
estimates. It is thought no changes of importance 
will be made in this part of the canal. Four locks 
are contemplated on this end and three on the other. 
with diversion of the Rio Grande and Rio Lajas, 
the latter will not be very large or costly work 
Present estimates place the cost of the western divi 
sion at $17,000,000. A hydrographic survey of the 
entrance to Lake Nicaragua by way of the San Juan 
river is now being made with Mr. W, J. 
as chief of the party. 
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Since writing the above, telegraphic despatches 
have been received at the office of the Nicaragua 
canal company from Lieut. A. C. MENOCAL, stating 
that he has arrived safely at the work on the canal 
He has joined the party of Mr. PEARY, and with him 
is going over the results of the surveys made by this 
party in order to ascertain if a new survey of the en 
tire region is necessary. From Lake Nicaragua to 
the eastern terminus two routes have been suggested 
The point of divergence is about 25 miles from the 
lake. The upper proposed route is the shortest by 
7 miles, but it is through rock, and presents difficult 
engineering features which the lower route does not 
have. Lieut. MENOCAL will make a careful examin- 
ation of the two routes 
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THE charter of incorporation for the Philadelphia 
& Reading Terminal Railroad Co., which is to re 
construct the terminals of the Reading Railroad in 
the city of Philadelphia has been filed at Harris 
burg. The new station is to be built at Twelfth 
and Market Streets, on the site now occupied by the 
Farmers’ Market, and from that point an elevated 
viaduct will run north to the present terrainus of 
the company at Ninth and Green Streets. A branch 
will also be built from Willow Street out along the 
present line, descending to the surface near the 
Baltimore & Ohio junction. The capital stock of 
the Terminal Co. is $38,500,000, and bonds are to be 
issued for a like amount. The present grade 
crossing at Broad Street is to be removed, but a 
large number of the existing surface tracks in dif- 
ferent parts of the city will be retained to be used 
for freight traffic, traias being moved over them for 
the most part during the night. The public opposi 
tion to the plans is commented on upon our editorial 
pages. 
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A REPORT on the obstructions to the harbor at 
Wilmington, Del., and their remedies, has been 
recently submitted to a committee of the wharf 
owners of that city by Prof. LEwis M. Haupt, of the 
University of Pennsylvania. He recommends a dyke 
at the mouth of the Christian river to remedy 
the encroaching of the fore-shore upon the land, 
speaks of the obstruction of the current which 
will be caused by the piers of the draw bridge 
of the Pennsylvania, Wilmington & Baltimore Rail- 
road,and says that the pier of the Third Street bridge 
should be swung round parallel tothe current, as 
its present obliquity causes a current resistance of 
300 sq. ft., and the forming of a shoal below. Prof. 
HAUPT says a modification of the wharf line at 
various points would greatly assist in improving 
the harbor facilities, Among other evils he notes 
“The absence of efficient means for preventing any 
and all foreign matters from entering or being 
dumped into the bed of the stream.’’ and says: “The 
serious evils resulting from inefficient provision for 
sewerage and drainage can only be met by suitable 
municipal and legal action, whereby large ‘sumps’ 
would be provided to receive deposits, with filters 
and screens to arrest refuse and solids,and sewers be 
built to carry off animal refuse and kitchen waste. 
It should be made a penal offence to dump or deposit 
any kind of material into the bed of the stream or 
any of its tributaries, or to permit waste products 
from any manufactory to be discLarged into a sewer 
or stream leading to the river.’ The report was 
favorably received, and will be circulated among 
the business men of Wilmington, 





Three New Rail Joints. 

That there are radical defects in the common type 
of fish-plate or angle-bar joints which forbid its be- 
ing regarded as the permanent standard is now a 
matter of common knowledge and general admis- 
sion. That the suspended type of joint is especially 
open to objection is now, we think, likewise so well 
settled by experience that it is no longer widely 
questioned, although the Pennsylvania and other 
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interlocking bolts. As we lately chronicled, 64 
miles of track described will be laid by the New 
York Central this season, and perhaps more. The 
Bush interlocking bolts have now been in use on the 
road for many years. 

The second and third joints shown are devices of 
quite another character, viz., to remedy the defects 
of the common angle-bar joint without changing its 
form. Functionally they are almost identical, but 
mechanically they will be seen to be quite different. 
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plate which, nuts and all, weighs only 3 lbs. 11 oz., 
but it is rather costly to manufacture and involves 
the necessity of punching a hole through the base of 
the angle-bar and nicking a corner off the rails. It 
is claimed, and it appears to us with reason, that 
this will not, practically,do any harm by weakening 
the angle-bar, and will cause little expense for put 

ting the jointin. Mr. FIsHER furnishes a machine 
by which the holes can be punched without remoy 

ing the joints from the track. The U-bolt is now 
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The New York Central & Hudson River R. R. Standard Rail Joint; Wa_teR KaTre, Chief Engineer. 


lines still adhere to it, in spite of great numbers of 
angle-bar breakages. 

We present herewith engravings of three different 
efforts to do away with the defects of the angle bar 
without losing its supposed advantages. The first 
of these is the new standard rail joint of the New 
York Central, designed by WALTER KATTE, Chief 
Engineer, by whom the original three-tie joint (36- 
ins. long) was designed for the West Shore Railroad 
whenit was building, and Mr. KATTE was its Chief 
Engineer. 

We have lately had an opportunity to examine 
some of these joints which had been removed for the 
purpose after four or five years of heavy service, 
and we are bound to say that they were for the 
most part still in splendid condition. Those re- 
moved from rock ballast were in very much better 
condition than those from gravel ballast, but none 
of them showed much of that peculiar weer at the 
center, under the end of the bearing rail, which is so 
common with short fish-plates, and those from rock 
ballast seemed to be entirely free from it. Weare 


The first is the invention of Mr. CLARK FISHER, 
proprietor of the Fisher Rail Joint Works, of Tren- 
ton, N. J., and inventor of the newer features of the 
well-known rail joint which bears his name; the 
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made with a half-oval rather than triangular section 
as shown. 

The third joint shown is the invention of an officer 
of the Pennsylvania Railroad, and is now being 
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informed also that not a single one of these joints c= 
has ye* been reported as broken in service, an almost AIR \\\\A 
incredibly good record which we must confess taxes 
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our belief but which at least establishes that they 
break very rarely, whereas the breakage of angle- 
bars by the thousands after short service has been a 
persistent and great evil with suspended 24-in. 
joints. 

The new joint is 40 ins. long, and the angle-bars 
will be seen to be of a somewhat peculiar section, 
extending but little beyond the rail at the base and 
with a very heavy top section. The rail section it- 
self we have before given. The special feature of 
the joint is the combination with it of the now well- 
known Bush interlocking bolt, the fish-plates being 
cut away at the center to receive the plate of the 
bolts. This is a feature which will seem objection- 
able, and we must confess that it seems a possibil- 
ity to us that it will have a tendency to cause frac- 
tures, but past experience is deemed a sufficient guar- 
antee against it, and the firm holding of the rail to 
the tie ought certainly to prove a great advantage. 
The joint is a heavy one, weighing 50 lbs. per pair. 

The track is laid broken-joint with the Bush in- 
terlocking bolt opposite to, as well as at, each joint, 
and on curves at an intermediate tie as well. The 
three joint ties are spaced as shown. The interme- 
diate ties are 8-in. face, orover. If they average less, 
6 intermediate ties instead of 5 are used between the 
sts of joint ties. This gives joint ties 16 ins. be- 
tween centers and intermediates 25%¢ ins., averaging 
22%¢ ins.or 2,816 per mile, with 704 pairs per mile of 
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The New York Central & Huds-n River R R. Stindard Rail Joint and 80 Ib. Rail Section, 


Watts Katre., Chie! Engineer. 
original ‘‘ Fisher joint’? having been the invention 


of his father. This joint is named the “ Otis joint’’, 
after Mr. FisHeEr’s brother, in order to avoid confu- 
sion of names only: It secures for the angle bar (as 
does also the third joint shown,) the very admirable 
feature of the Fisher joint,that it holds the twoends 
of the rails firmly together, so that they cannot play 
up and down when the wheels pass ever and so rack 
the joint to pieces. The manner of doing this is 
simplicity itself, and is by means of a U-bolt and 


manufactured by McConway, Torley & Co., of Pitts- 
burg, the well-known manufacturers of the Janney 
coupler and of malleable iron. Its distinguishing 
advantage over the Otis is in dispensing with all 
need for cutting or punching the rails or joint, but 
on the other hand it is more bulky and less positive 
in its action. It is made of malleable iron. Whether 
the Otis or the Continuous jojnt is to be preferred we 
leave everyone to judge for themselves,each has some- 
thing to be said forit. We are requested, however,to 





18 A 


“5 DS Di halen Pt IG, 


A RET ANS Se lade oe 9 de ndbal di 




















APRIL 21, 1888. 


state explicitly that the Otis joint is not offered by 
Mr. FISHER asa substitute for,or as the equivalent in 
worth, of the Fisher joint, but only as a cheaper and 
temporary substitute which enables old angle-bar 


joints to be used up. The Otis joint, in fact, was 
patented some years ago, but has not been put 
before the public by Mr. FisHer heretofore for this 
very reason. Recently, however, he has decided to 
do so. 

ee 


Thomas Moore’s ‘‘Epicurean’’ Switch-Back 
Railway. 

There is nothing new under the sun. It is now 
pointed out that the “‘switch-back railway”, which 
has been patronized so much of late, is an old idea, 
Thomas Moore, in his “Epicurean” ,having taken the 
first journey of this sort. In Chapter XI, he says: 

“Atlength, suddenly stopping, she (the heroine) 
said in a breathless whisper, ‘seat thyself here’; and 
at the same moment led me by the hand to a sort of 
low car, in which, obeying her command, I lost not 
a moment in placing myself, while the maiden, no 
less promptly, took her seat by my side.” 

“A sudden click, like the touching of a spring,was 
then heard ; and the car—which, as I had felt on en 
tering it, leaned half-way over a steep descent—on 
being loosed from its station, shot down almost per 
pendicular into the darkness with a rapidity which 
at first nearly deprived me of breath. The wheels 
slid smoothly and noislessly in grooves, and the im- 
petus which the car acquired in descending was suf 
ficient, | perceived, to carry it up an eminence that 
succeeded, from the summit of which it again rushed 
down another declivity, even still more long and pre 
cipitious than the former. In this manner we pro- 
ceeded, by alternate falls and rises, till, at length, 
from the last and steepest elevation,the car descended 
upon a level of deep sand, where, after running 
a few yards, it by degrees lost its motion and 
stopped.””. Railway News, London. 
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Extensions and Improvement in Open-Hearth 
Plant for Manufacturing Iron and Steel. 





In our issue of March 24 we gave an abstract from 
a paper read by ALFRED E. Hunt, of Pittsburg, 
Pa., before the American Institute of Mining Engi- 
neers at their late Boston meeting, on *‘ Sume Mod- 
ern Improvements in Oypen-Hearth Steel Practice.”’ 
The portion of the paper from which we made our 
previous abstract dwelt upon ‘* The Carbon Iron 
Company’s Direct Process of Manufacturing Iron 
and Steel.”” We now continue our abstract by 
giving some account of extensions and improve- 
ments in plant for other processes of manufac- 
turing. 

Mr. HUNT notes that some years ago it was 
contidently expected that the Bessemer would 
eventually outstrip the open-hearth process, but 
this has not been the case. There is, however, a 
very great demand for the Bessemer steel, so great, 
in fact, that, as Mr. HUNT mildly puts it, in the 
haste which is necessary to supply the demand 
sufficient pains are not always taken to secure the 
best product, and for this reason some prominent 
engineers are specifying other kinds of steel, ex- 
clusively. A manifest advantage of the open- 
hearth process is, that it admits of testing the 
quality of the steel during the heat by means of 
dipping it out in ladles, and casting in small test 
ingots, and it also can be handled more leisurely 
during the processs of rolling, which ensures a 
better and more uniform result. As has been ex- 
plained in the issue referred to above, the direct 
process is also cheaper, the reoxidation beiug saved, 
and with it so much heat and labor as would be 
required to effect it. In 1880 there were nearly 
twice as many open-hearth plants as Bessemer, 
and while this proportion has not continued, there 
are now completed 50 of the former to 35 of the 
latter. The comparative cost of building the 
two kinds of works of the same producing ca- 
pacities is said to be $175,000 for the open-hearth, 
and $300,000 for the Bessemer plant. 


Of course it wouia pe strange if there had not 
been great improvements in the furnaces and whole 
plant used for the open-hearth process. Among 
these imprcvements Mr. HuNT mentions “the in- 
casing of the hearth in a plate iron cover, and sup- 
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porting it upon iron girders running from side to 
side of the furnace.’’ Before this change was 
made, part of the weight of the furnace and its 
charge rested upon the brick partition wall which 
separated the gas and air regenerators. The in- 
tense heat of the unencased hearth weakened the 
support. 

Natural gas has greatly assisted in the develop 
ment of this process. The gas is conducted directly 
to the ports of the furnace through 2 in. pipes, its 
tlow being easily and perfectly regulated by ordin- 
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and most important operations’ can be performed 
‘around the furnace on the ground level,” and that 
repairs can be made very rapidly. An example is 
given of the rebuilding from top to bottom of the 
lining in the chamber of a melting furnace, witha 
loss of but 5 days from heat to heat, and this also 
included the rebuilding sidewalls of he flues leading 
to the down-take. The Bath furnace is also described 
as being one of the best yet made for use in the 
open-hearth process. It is also easily repaired, its 
roof being constructed to raise up bodily and be 


The Otis Rail Joint; Section: Half Size. 


ary globe gas valves. It has been found that pre 
heating natural gas decomposes it, and so this has 
been abandoned. As compared with artificial gas, 
the loss from the lack of preheating is compensated 
by the fact that the natural gas isa much more con- 
centrated fuel than theartificial. In the vicinity of 
Pittsburg, natural gas is admitted to the melting 
furnace at a pressure of 8 oz. 


Its steady flow gives 







The Otis Rail Joint; Plan and Elevation, 


it increased value for this process, and is a large 
factor in producing the excellent steel which comes 
from open-hearth furnaces in the natural gas dis- 
tricts. 


While of late the tendency has been to increase 
the capacity of the open-hearth furnaces, the size 
having risen from 5 to 40 tons capacity, it is now 
quite generally believed that the economical maxi- 
mum size is from 15 to 20 tons capacity. 

The Lash open-hearth furnace is believed by Mr. 
Hunt “‘ to be the best yet devised,” and while it bas 
peculiar adaptations to natural gas, he does not see 
why it cannot be so modified as to work equally well 
with producers’ gas. There are 12 of these furnaces 
now being erected in Pittsburg. Quitting the 
detailed description of the furnace, it may be said 
that its chief advantages are; that ‘the ordinary 





wheeled away if occasion requires. Its linings, and 
the whole furnace, are especially adapted to the 
basic process, while it has these and other advan 
tages over furnaces of older design. 

In concluding this part of his paper, Mr. Hunt 
says that but little progress has been made in pro 
ducing acid refractories for open-hearth furnaces. 
A very good silica brick has been made by one or two 
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firms in this country, which is composed of about 
97 parts of quartz, and 3 parts of ferruginous lime 
mixed with a milk of lime fora bond. These brick 
should be made by a hydraulic pressure of at least 
10 tons per sq. in. It requires great care to properly 
mix the quartz and lime, and as this has not always 
been taken, some poor brick has be n the result. 
Carefully made brick with a composition of 97.5 parts 
of silica, 2 parts lime, and 0.5 parts lead alumina, 
have been produced in this country, and they have 
been “fully as refractory as the best English or 
German silica bricks,’ and owing to their *‘ more 
even texture and much greater strength they can be 


more readily cut and handled.” 

Tue Howe truss bridge of tbe St. Pau!, Minneapolis 
& Maniiobi Railway over the Mik river, in Mouiana, 
is r«ported to bave been washed away, as well as sev- 
eral miles of track, 
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The Electrical Subways of New York. 


To meet the demand for some systematic 
control over the companies owning and 
operating the various telegraph, telephone, 
and electric lighting and power lines of 
New York City, and to provide for such 
a disposition of these lines as would di- 
minish or eliminate the danger and annoy- 
ances attending the existing method of 
stringing the wires on poles, overhead, 
through the streets and over the houses 
of the city, the State Legislature passed 
an Act in 1885, constituting a Commission 
of three members to be known as the 
‘‘Board of Commissioners of Electrical 
Subways for the City of New York,” to 
which was granted all authority and con- 
trol over the companies owning and oper- 
ating electric wires for any purpose, so 
far as related to the disposition of their 
wires and poles, and with special reference 
to their removal to underground conduits. 
This Board held meetings at which it heard 
everyone who had any wish to be heard 
on the general subject of subways and 
electric cables, and at which nearly 150 
plans and models were submitted for their 
examination. 

To show the amount of attention that 
had previously been given to this subject 
by inventors, it may be of interest to state 
that in 1884 a ‘‘Committee on Electrical 
and Mechanical Devices” of the different 
electrical companies, with Prof. HENRY 
MORTON as Chairman, had carefully exam- 
ined about 600 patents and plans relating to systems 
of underground communications. 


The Board also visited Chicago, Philadelphia and 
Brooklyn to examine the practical workings of the 
systems in use in those cities, and also received full 
reports of the subway systems in use in Washington, 
Boston and Detroit, and in various foreign cities. 
Of the various “tunnel,” “driving in,” “solid,” 
‘“‘dropping in,” and “ combined ” systems brought to 
their notice, the tunnel system was discarded as 
being too expensive; the solid system, which calls 
for the simple laying of insulated cables in the earth, 
was discarded because it would not stand the action 
of gases and acids, and because the streets would be 
continually torn up for new connections and repairs. 
The final decision was in favor of some system of 
conduits on the drawing-in-and-out plan, made of in- 
sulating material. The Commission had made a con- 
tract for the building of the subways by a construc- 
tion company, and about two miles of conduit (ca- 
pable of containing 2500 miles of wire) had been built 
on Sixth Avenue, and was in successful operation, 
when one of the Courts refused to recognize the legal- 
ity of its proceedings. and an appeal was made by the 
Commission to the legislature of 1887 for an inter- 
pretationofthe Act. Asaresulta new act was passed 
doing away with the “Board of Commissioners of 
Electrical Subways and constituting a Board of 
Electrical Control.’ The new Board was composed 
of the same members as the old, with the addition 
of the Mayor of New York as an ex-officio member. 
Each of the Commissioners is appointed by the 
Governor of the State, can be removed by him for 
cause, and receives an annual salary of $5,000. 

The state of affairs in New York City under this 
Actis briefly summed up in the words of the First 
Annual Report : 


* A Commission of four members, one of them being 
the Mayor of the City, ex-officio, is constituted with 
full authority over all the electrical conductors in the 
city of New York, and with the special ministerial duty 
of changing the present overhead systems to under- 
ground systems by the providing of subways suitable 
for occupaney by the companies doing business at 
present with overhead conductors. 

“A construction company (the Consolidated Tele- 
sxraph and Electrical Subway Company) is authorized 
to construct the subways designed by the Commission 
and to permit the use of them by electrical companies 
upon fair and impartial terms, 

“Over the excavations of this construction company 
in the streets, the local authorities, represented by the 
Commissioner of Public Works, have full control. 

“Its profits are limited to 10 per cent. on the money 
actually invested by it in carrying out the directions of 
the Commission—the excess going to the city: and to 
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The Continuous Rail Joint; 


all books and accounts the local authorities, repre- 
sented by the comptroller, have access. 

“A provision of law makes it incumbent upon the 
Board to giveto companies operati: g conductors over- 
head ninety (90) days of notice for the removal of their 
overhead wires, after a sufficient construction of sub- 
ways has been made ready in any street or locality— 
reference being had to the general direction of the 
wires in use; and in the event of the companies so 
notified not removing their poles and wires from the 
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Plan and Elevation. 


written permit from the Board. The Board has also 
established a series of rules and regulations for the 
government of overhead wires, designed to obviate 
some of the dangers and difficulties attending the 
present system. These also can be found in its re- 
port. 

“All the rights, powers and duties vested in the 


Board of Electrical control, shall from and after Nov. 
Ist, 1890, be vested in the Commissioners of the Sinking 
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The Continuous Rail Joint; Section, Half Size. 


street before the expiration of the 90 days of notice. 
it is provided that the local authorities thereupon shall 
remove them. 


“No corporation nor individual can place any electri- 
cal conductors, wires, or structures pertaining thereto 
either underground or above ground in any part of the 
city without the permission in writing of the Board. 

“The wires of the Police and Fire Department are not 
under the control of the Board, but the Board is re- 
quired to provide spaces in the conduits for their wires. 

“Each company using the conduits may furnish its 
own cables or ecnductors, subject to the approval and 
to the regulations of the Board.” 


These regulations may be found in its First An- 
nual Report. 


No overhead wire can be erected without a 


. ductors in the city. 


Fund of the City of New York. And at any time 
after Jan. ist, 1997, the said Commissioners may pur- 
chase the subways then constructed, from the Con- 
struction Company, at a price not to exceed the original 
eost of the structures by more than ten percent. The 
purchase money for this purpose is to be raised by the 
sale of City bonds.” 


EXPENSES OF THE BOARD. 


The act provides that the salaries, and office and 
incidental expenses shall be paid quarterly by the 
Comptroller of the State; and that the amount neces- 
sary for this purpose shall be assessed by him on the 
several companies owning or using electrical con- 
This assessment is to be based 
on the wire mileage of the several companies, and is 
to be paid into the State treasury in such install- 
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ments as the comptroller may require. In case any 
company refuses to furnish the information neces- 
sary forthis purpose within twenty days, the Comp” 
troller may form an estimate based on his best in- 
formation, and assess accordingly. And in case the 
assessment is not paid in promptly, the comptroller 
is authorized to take the necessary legil steps to 
secure payment. 
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wires within it, and a convenience for protecting them 
underground. 

“ Second.—Electric light and power conductors should 
as a matter of precaution, if not of necessity. be 
operated separately, and as far as possible from those 
for the tranemissioa of currents of lesser intensity. 

“ Third.—The material and form of the subway should 
depend largely upon tae requirements of the locality 
and the service for which it is designed. 

“ Fourth.—Drawing-in-and-out conduits with con- 
venient manholes are, in the main, the most desirable 
for the streets of this city, where a condition of tue law 
allowing the companies 90 days to place their con- 
ductors in the subways after they are constructed, ne- 
cessitates that the subways shall be easily accessible 
without serious disturbance of the pavement. 

“ Fifth.—The success of the underground service de- 
pends largely upon the proper insulation of the wires, 
and the largest liberty compatible with the preserva- 
tion of the rigbts of others should be allowed to the 
companies making use of the subways. 

“ Sizth.— The nature of local connections depends to 
a@ great extent upon the service and locality for which 
they are designed, and here again liberty of choice, 
under proper restrictions, may reasonably be allowed. 

In accordance with the above principles the Board 
has constructed subways in the principal streets and 
avenues, of various sizes, designs and material. 
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Foundation and Column Shoe, Inter-State Rapid Transit Railway of Kansas City. 


This act does not provide the means for carrying 
on the actual work of building subways, and in 
order to carry on this work the first Board (act of 
1885) entered intoa contract with the Consolidated 
Telegraph and Electrical Subway Company to fur- 
nish the funds and to do the work upon the terms 
already quoted. This contract was ratified and con- 
firmed by the act of 1887, and all the work of con- 
struction is now being done by that company. 


The Board has authority to remove the poles 
and wires from the streets on which suitable accom- 
modation has been provided by the subways, 
provided the companies do not remove them within 
90 days after notice; but no money has been pro- 
vided by law to enable the city authorities to carry 
out this provision. 


The method provided for paying the salaries and 
incidental expenses has not worked satisfactorily. 
In the case of some of the companies that have not 
paid their assessments, the comptroller has been en- 
joined from carrying ont the legal provisions for com- 
pelling them to do so; and as the salaries cannot be 
paid until after the collections are made, they are 
very much in arrears. It is proposed to remedy this 
defect by an amendment to the Act which will au- 
thorize the comptroller to pay their expenses from 
money appropriated for the purpose as the amounts 
become due; these advances being paid back into 
the treasury as they are collected by process of law 
or otherwise. It will thus be seen that the design 
ef the Act-is to have the change from an overhead to 
an under-ground system made without expense to 
thé State or City. In carrying out its work the 
Gemmission has followed certain principles, which 
it has defined as follows : 


“ First—A conduit or subway for electrical conductor 
is nothing more than a mechanical protection for the 


The total length of trench excavated for the laying 
of subways to date is 199,658 ft. 

The total construction of single duct for telephone 
and telegraph service is 926,560 ft. 

The total construction for distributing service and 
connections to central stations, additional to above, 
4,050 ft. 

Estimating 80 wires per single duct, the total 
capacity for telegraph and telephone service is 74,- 
448,800 ft. (or about 14,100 miles of wire.) 

The total construction of single duct for arc light- 
ing and power service is 254 250 ft. 

Capacity of lighting and power conduit is estima- 
ted as sufficient to accommodate 2,542,500 ft. or 
nearly 500 miles of wire. 


The total construction of conduit for incandescent 
lighting is 186,745 ft. containing 560,235 ft. of con- 
ductors. This makes a total, for all services, of-1,371,- 
600 ft. or about 260 miles of single duct, and witha 
capacity for 77,551,535 ft. or nearly 14,690 miles of 
wire and conductors. The capacity of conduit thus 
provided by the Board is considerably greater than 
that of any other city in the world. 


Previous tothe existence of the Board the Western 
Union Telegraph Company had laid several miles of 
conduits with wires insulated with okonite or kerite. 
The Metropolitan Telephone and Telegraph Com- 
pany had also begun to lay its wires under-ground, 
using the Brook’s system. This system consists of 
an iron tube in which cotton-wrapped wires are 
drawn and the tube filled with oil, which acts as an 
insulating medium. The oil is kept at a constant 
pressure by means of a stand-pipe. About 215 miles 
of wire had been laid and put into use by this com- 
pany. 

It is estimated that there are between fifteen and 
twenty thousand miles of wire within the city 
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limits, and that the total mileage to be provided for 
should be about 50,000 miles. 
(TO BE CONTINUED) 
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Inter-State Rapid Tra-sit Railway. 

We begin this week the presentation of drawings 
of the plans of the structure for this elevated rail- 
way, which have many interesting features, but 
postpone the accompanying description until a fol 
lowing issue for lack of space. The plans we now 
present speak for themselves 

In our issue of Sept. 24, 1887, will be found an il- 
lustration showing the foundations for the Kings 
County Elevated Railway, Brooklyn. These founda- 
tions are quite similar to the ones presented here 
with. The bed of concrete is 15 ins. deep, and tapers 
from 8§ ft. 6 ins. at the bottom to 7ft. 2 ins. at the 
top. The bed stone beneath the brickwork is cut 
out in the center and filled with concrete to the 
space of 1 sq. ft. This bed stone is 7 ft. 2 ins. square 
by Sins. thick. The brick workabove tapers from 
6 ft. 3 ins. to 4 ft. 6ins., and is 4 ft. high. On top of 
the brick work, and extending to the upper line of 
sidewalk is a nearly hemispherical iron casting 
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RoBERT GrutHaM, Engineer. 


21 ins. high filled with concrete, terminating in a 
circular plate upon which rests the foot of the post 
of the structure. The whole pier is firmly anchored 
together by iron bolts, % ins. in diameter, which ex- 
tend from an iron plate on top of the brickwork, 
down through the bed stone. It was not found ne- 
cessary to place but a few of the piers of the Kings 
County Elevated Railway upon piles. 

The foundations for the Manhattan Elevated 
Railway, New York, are similar to that just de 
scribed, but the dimensions are smaller. The lower 
bed course is but 7 ft. square, and very thin. The 
pier above, tapers from 6 to 4 ft., and is 4 ft. high. 
The anchor bolts are arranged much as described 
above. The iron plate upon the pier is quite thick, 
while the posts rest upon a double pedestal, the 
lower one being beneath the level of the curbing, 
and its top being smaller than the upper base. 

— = 

VERY long runs made by steam engines are con- 
sidered rare, and nolongerruns have heretofore been 
made than several days, or a few weeks. The West- 
inghouse engine, which has been especially designed 
to that end has increased this time in many in- 
stances to a numver of months, the last public 
notice of a long run made by a Westinghouse engine 
being a notable instance where a certain engine ran 
cleyen months without stopping, at a speed of 300 re- 
volutions. A still more remarkable record, however 
has recently been made in the Pittsburg Gas Light 
Works., where a 10 H. P. Westinghouse en- 
gine has run continuonsly for thirteen months, 
running at about 500 revolutions per minute, and in 
that time making 233,000,000 revolutions without 
the throttle valve being shut, and is still running. 
Such a record is certainly phenomenal, and one wel 
deserving record. We doubt if its equal is to be 
found in the annals of engineering. 
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The Weather of the United States for the Month of March, 1888. line is now being delivered, and will be laid as soon 
{As respects the elements of most interest to engineers.) ~ the Seated oo ee oe 7. oe = 
—_ ; 3 . Chie 1 of wrought-iron, 8-ins. in diameter a sections 22 
ant ial = eae eee returns from the Chief Signal Officer of the U. 8. Army. ft.long. The joints are to be perfectly tight, and 
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fk hours. days. 
Ss i roy THE displacement of from 10 to 12 ft. of sand on 
Menrmsnn Orerms, aah a : the sea coast of Brittany,at a place called Port Blanc, 
Northfield, Vt.............- 21.6 7.9 —10 57.9 U5 0 N 4.81 1.46 16 has revealed a coal bed in the process of formation. 
Portland, Me,....-..+-.+++- 29.8 47.1 7.3 39.8 8.9 45 Ss 3.72 1.34 11 At this point the sea has been encroaching since the 
sen eee seniecest ae ee eee = » WW oa — . time of the Roman Conquest, and the ancient forest 
I TE hice nsdyenes ee 30.5 64 —0.9 66.9 12.0 37 Ww 2.99 1.01 12 of Scilly has gradually been submerged, and its site 
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RINE, PERM necass000000% 15.4 45 13.56 58.5 8.7 40 NE |. "35 2 now beyond the peat stage, and the action of the sea 
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SouTHERN CITIEs. nities 
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eer) ee ee 3 il 4 = S to have secured capital to put through their project 
Sauta Fé, N. M...........- 37-4 64.3 «14 50.3 6.2 30 sw -61 23 12 It is now stated that construction will begin in July. 
AVOTAKE «- +. eee eee eee | 41.6 71.2 15-6 55.6 ! 6.5 37 1 1.48 0.54 10 In a prospectus just issued the company proposes to 


The Defective Assembly Chamber Ceiling. 


The German Technical Society of New York has 
published the following resolution regarding the 
unsafe large groined vault in the Assembly Cham 
ber of the new capitol at Albany, N. Y., supporting 
the views expressed by Mr. FABIAN some years be- 
fore the actual failure of the ceiling, Mr. FABIAN, we 
apprehend, correctly diagnosed the difficulty in 
advance and is entitled to great technical credit for 
doing so. 


Whereas the German Technical Society of New York, 
after a careful examination of treatise published by its 
Corresponding Secretary, H. W. FaBtran, in the “Ameri- 
ean Architect and Building News” (October 29, 1881, and 
March 29, 1884), has been convinced that the dangerous 
condition of the large groined vault of the Assembly 
Chamber of the new capital at Albany was justly and 
correctly criticised by him already seme years ago, and 

Whereas a development of the monumental building 
art, keeping pace with modern technical researches 
should be striven for, 

Be it Resolved that we indorse the following summary 
of Mr. Fs n1an’s statements as fully corresponding with 
the facts, and suomit the same to the public: 

1. The main cause of the instability of the vault is 
based upon the form of the inner construction, the 
lines of pressure in the bearing ribs considerably devi- 
ating from the middle lines. Hence follows an exceed- 
ing unequal straining of material in the dangerous 
eross sections and the existence in the outer fibres of 
strains of pressure considerably exceeding the alléw- 
able maximum. The resultant of the normal forces in 
the weakest cross sections acting considerably ou.side 
of the eentral core, tensile strains are produced, which 
involve the cause of enormous deformation. These 
facts are sufficient to fully explain the endangered sta- 
bility of the vault. 

2. The construction of flying buttresses, joined to- 
gether by iron tie-rods in order to gain the balancing 
power between the horizontal thrusts of the smaller 
and larger arches, is not in accordance with the de- 
mands of sound vanit architecture. Two arches will 
he in equilibrium if in both the product of the radius of 
curvature multiplied by the height of load both taken 
in the summit is equal. Aecording to this law the 
problem might have been solved without employing 
flying half-arches and tie-rods. This manner of con- 
struction is objectionable on account of the unequal 
expansion of iron and stone; every change in tempera- 
ture will cause a vibration in the arch system, which 
vibrations in the course of time imperil the stability 
of the vault. It is not believed, Lowever, that the es- 
sential causes of the present deformation are to be 
sought in this direction. 

3. Nor can the stated unequal settling of the col- 
umons be seriously considered in judging of the defor- 
@ation, it being in comparison insignificant with the 


eee 


great dimensions of the vault. Both faults, this as well 
as the beforenamed, might indeed contribute to the 
aggravation of the defective condition, but not of them- 
selves cause of it. 

4. The attempt of the architect to ceil the Assembly 

Chamber with a monumental stone constructiomean be 
but approved. The art of vault building, as it has 
come to us from the middle ages is, however, construcz- 
tively impotent to cover areas of this size. The ceiling 
of our large modern halls with stone vaults can, there- 
fore, only be attained, when in place of the historical 
vault-lines, there are employed mathematically de- 
veloped arch-lines, which coincide with the lines of 
pressure. Then the material in allits parts would 
he strained quite uniformly and only influenced by pres- 
sure. The additional load as employed at Albany tuo 
improve the lines of pressure in the pointed arehes 
could then be dispensed with,and thus the total load be 
considerably decreased. There is no doubt that a 
groined vault built on such principles of construction 
can be employed for the Assembly Chamber at the 
Alban ? Capitol, without fears as to its stability. 
- Inthe interest of progress in monumental architec- 
ture, which is indissolubly connected with the employ- 
ment of stone as a building material, it is, therefore, to 
be desired that the Legislature should adopt a resolu- 
tion to that end. 

The adaptability of the old materia) in case of recon- 
struction of the vault undoubtedly deserves some con- 
sideration in the light of the foregoing. 

{RoBertT STRIKER, 
| AUGUsTUS KURTH, 
The Committee, 4 Max C, BUDELL, 


| F. KNAvER, 
(E. A. GIESELER, 


We entirely agree with the view here expressed 
that it is desirable, if possible, to preserve the origi- 
nal form of ceiling with its defects of proportion 
corrected. The building has cost too much to 
have anything out of keeping with its general 
magnificence introduced unnecessarily. ' 
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RECENT experiments in Russia to ascertain the 
relative cost of oil, gas and electricity show that at 
St. Petersburg gas costs 3 times as much as oi], and 
electricity 7.3 times as much, while lighting by 
stearine candles is 22.9 more costly than by oil. At 
Moscow there was a general increase in cost, the 
figures being : gas, 6.2 times, electricity, 10.4 times, 
and the stearine candle 34.4 times greater than oil. 

nated 

THE Standard Oil Company, it is stated, has com- 
pleted arrangements for building’a pipe line from 
Lima, O.,to Chicago, a distance of 210 miles, It is said 
that right of way has been secured along theline of 
the Chicago & Atlantic Railway, and that pipe for the 





construct a subterranean tunnel from the water level 
below the falls, about 200 ft. under the high bank 
of the river, extending through the rock to the Upper 
Niagara river at a point about one mile above the 
falls, where a head of 120ft. is obtained. The tunnel 
is then to extend, parallel with the shore of the river, 
one and one-half miles at an average depth of 100 ft. 
below the surface of the earth and at a distance of 
about 400 ft. from the navigable water of the river 
with which it is to be connected by means of con 
duits or lateral tunnels. These conduits will lead to 
wells 100 ft. deep, sunk to the tunnel, and in which 
will be placed turbine wheels, all as outlined in our 
discussion of the matter in our issue of Nov. 19, 1887. 
The water in the river, will only be diminished in 
volume 1 per cent., or in depth an inch or so. 

THE prospectus states that since incorporation, 
sufficient land has been secured, surveyed, and laid 
out along the river and tunnel to accomodate 238 
mills of 500 horse power each, or a total of 119,000 
horse power. This is most erroneously stated to be 
‘a greater amount of horse power than is utilized in 
all the rest of the country combined.”’ 

We trust the statements of the rest of the report 
rest on a more solid basis of fact than this, since, 
according to the returns of the Tenth Census there 
were, even in 1880, 55,404 water wheels giving a total 
power of 1,225,379 horse power or 35.98 per cent.of the 
total power of all kinds used. 

The land secured is 24¢ miles above the Falls, and 
beyond the limits of the Government Park land sur- 
rounding them. The tunnel is to run under the 
streets of Niagara village, and all of the conduits 
will be located on the company’s land. The esti- 
mated cost of construction is $3,000,000, and enough 
patronage has already been secured, it is said, to pay 
a dividend on the investment. The city of Buffalo 
has agreed to pay $100,000 per annum for power for 
electric lights, and an electric smelting company in 
Cleveland has made application for 20,000 horse power 
to be carried through wires. The mills are to be lo. 
cated so far above the falls that vessels of any 
draught can come to the wharves, thus insuring 
cheap water freights from the mills to tide water. 
If the project, as outlined, proves successful, power 
for electric lighting and manufacturing will be dis- 
tributed by means of electric wires to other cities in 
the vicinity. 








THE Medical Summary alleges that the best way 
to get a cinder out of the eye, is to let it alone and 
simply rub the other eye. An almost equally ef- 
fective remedy, is to catch hold of the eyelid of the 
affected eye, and pull it forward and downward over 
the lower eyelid. This seldom fails to relieve the 
«ye, if done in time. 
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The Standard Car Coupler. 


The Executive Committee of the Master Car-Build 
ers’ Association has made the following announce- 
ment of the recently adopted form of contour lines 
for the M. C. B. Standard Automatic Car-Coupler 
as shown in the accompanying engravings : 


An engraving is sent herewith which shows the form 
of contour lines forthe Master Car-Builders’ standard 
type of car-coupler, which has been adopted by the 
Executive Committee to consummate the recommen- 
dation of the Report made to and adopted by the Asso- 
ciation at its last annual meeting: which was that “the 
Association procure one of the present makes of Janney 
Type of Coupler, selection being made by a committee 
appointed for that purpose, and that all other forms of 
couplers that will couple to and with this coupler, 
under all conditions of service, are to be considered as 
within the Junney Type and conforming to the stan- 
dard of this Association.” 

The contour lines referred to and shown by the en- 
graving were found to be described in Letters Patent 
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Recommended Dimens ons 
for Master Car-Builders’ Standard Car-Coupler, 


No. 212,703 granted to Eur H. Janney, February 25, 1879, 
and to be covered by the 8th and 9th claims thereof. 
The owners of said patent, in consideration of the 
adoption of the Janney type of coupler as the Master 
Car- Builders’ standard type of freight car coupler, have 
agreed to waive their rights secured by said sth and 9th 
claims, in favor of all railroad companies members of 
this Association and the Eastern and Western Railroad 
Associations, which may decide to adop* the Master 
Car-Buiiders’ type as their standard: and an agree 
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Form of Contour Lines for M. C. B. Standard Automatic Car Coupler. 


ment has been perfected whereby each railroad eom- 
bany May secure a license covering the right to make 
and use freight car-couplers containing said contour 
lines on making application therefor to W1riL1aM 
McConway, Vice-President of the Janney Hein Coupler 
Company, Pittsburgh, Pa. 

In making this concession it will be understood that 
the owners of said patent do not thereby license or 
convey any right secured to them by the other claims 
of said patent or by any other patents owned or con- 
trolled by them. 

In order to secure uniformity in the dimensions of 
the stem dead-blocks and carrier irons and proper pro- 
tection for the Master Car- Builders’ type of coupler,the 
Executive Committee recommended the dimensions 
given in the aecompanying engravings (Figs. 1, 2. 3, 4 
and 5). The Committee are of the opinion that double 
dead-blocks or bumpers should invariably be used with 
this type of coupler. The contour lines are now the 
standards of the Association, and it is the purpose of 
the Executive Committee to submit its recommenda 
tions with reference to the dimensions of stem, ete.,and 
the use of dead-blocks, for adoption as standards at the 
next convention cf the Association. 


———— - 


Appliances for the Safety of Trainmen. 





The Committee on Standards and Appliances for 
the Safety of Trainmen, of the Master Car-Builders’ 
Association, has issued the following circular of in 
quiry as to the subject in their charge: 

The Railroad Commissioners of the State of New York 
report that during the year ending Sept. 30, 1887, there 
were 199 railroad employés killed and 996 more or lees 
severely injured,in the performance of tbeir deties. 
These accidents are classified as follows: 

Killed. Inju'd. 
Fell from train, engine or cars, or getting 


ee Ee re errs 48 152 
Striking low bridzes.switches, tunnels, ete, « y 
Coupiing or uncoupling cars, - + 20 437 
Walking or being on track,..--. wivdenbenss 102 &H 
Catebing soot fa troK ¢ or r between raile,. 4 7 
Derailment,. oe wie 1> 19 
CollisiOms,....cescccccccccccccecee -socesecs ; 8 “0 
i Cid ce incnesddcheigeeneesansés 10 144 

199 | 806 


According to Poor's Manual the number of Icco- 
motives owned by railroads in the State of New York in 
1886 was 2,722, and ‘nthe whole country 26,415, It will 
be quite safe to say that there were ten times as many 
locomotives in the whole country as there were in New 
York State during the period covered by the Railroad 
Commissioners’ report. If the average number of 
persons killed and injured per locomotive is thesame 
elsewhere, the number of casualties to railroad em- 
ployés in the whole country would be ten times the 
above figures, ortotal in round numbers of 2,000 killed 
and 9,000 injured. 

No pretense is made that this estimate gives the 
number of employés killed and injared with anything 
more than approximation to aceyraay. It must be re- 
membered, though, that whatever errers there may be 
in the reports to the Railroad Commissioners, of ar- 


eidents and of the number of locomotives in the 
eountry, are errors of omission, and that probably both 
the number of accidents and of locomotives are greater 
than reported, which would make the above estimate 
too low rather than too high. Nevertheless, with any 
reasonable deduction the record of frightful suffering 
pain and sorrow will be more than sufficient to empha- 
size the fo'lowing enquiries, the aim of which ts to elicit 
information that will indicate how the number of 
such accidents may be diminished. 


All railroad officers and employes, whether members 
f the Master Car-Builders’ Association or not, are 
therefore requested to answer the following questions 

1, What defects are there inthe present construction 
fears and locomotives which cause accidents to rai 
road employés by falling from trains, engines or cars 
or of accidents in getting on or off trains? 

2, What changes could be made in cars or loco 
motives which would diminish the number of such ac 
iJents? 

What kinds of couplers and dead-blocks are the 
most dangerous to employés in coupling cars? 

4. What kind of couplerand dead blocks do you think 
is the least dangerous to employ és? 

5. Hasthe introduction of automatic 
far lessened the danger of coupling cars? 

6. Would the general introduction of automatic 
couplers in,your opinion, diminish the danger of coup 
ling cars? 


couplers thus 


Can you suggest any way of lessening the number 
of accidents to employés from “ walking or being on the 
track?” 

& How can employés be prevented from “ catching 
their feet in frogs or between rails?” 

9. In what way may any other kinds of accidents to 
employés be prevented or the number lessened? 

All railroad officers and employs, who see this cir 
cular, are earnestly solicited to answer it, and thus add 
the weight to their testimony in helping to reduce the 
terrible sacrifice of life and limb which is annually ex- 
acted from our railroad employés. 

Some Kemer, | Commitee 

Most of these questions have been asked and an 
swered over and over again in successive years with 
no great progress to show as a result, and some of 
them, as notably the sixth, seem somewhat super 
Nuous, but it is satisfactory to see that agitation of 
the matter continues A singular omission is all 
inquiry as to the introduction of freight train brakes, 
which would abolish accidents due to falling from 
train and striking low bridges, almost completely, 
and greatly diminish the frequency of all the others, 
so that fully half of the above list should be saved 
by that improvement alone, and in connection with 
automatic couplers more than half of those killed, 
and fully three-quarters of those injured 
now no further excuse for delaying in the matter of 


There is 


brakes and couplers becauxe of doubt as to the 
proper devices to adopt, and therefore the continued 
sending out of queries as to whether it is worth 
while to adopt them anyway, seems a little absurd 


a 


A Swedish Road Locomotive. 


From the Teknisk Tidskrift we wet the follow 
ing interesting account of a road locomotive which 
has been used, and operated successfully, at an in 
vestment of about #2,500, whereas a railroad for the 
same stretch would have cost about £35,000. The 
driving wheels are nearly 16 ins. in width. ‘Two or 
three wagons with a capacity of 8 tons, are drawn 
by the engine. The wagon wheels are & ins. in 
width. The stretch of road upon which it runs is 
$.6 miles long, and has grades ranging up to ¥ 
percent. The engine hauls about 17 tons, and has 
transported annually about 8,000 tons. The speed 
ranges from 2%4 to3 miles per hour, at a coal con 
sumption of 144 to 2.65 litre for the ton kilometer, 
llitre per ton kilo. being equal to about 2.8% Ibs, 
per ton-mile. 


A man and a boy run the train. The cost of 
maintenance per ton per mile is 2*4 cts. in summer, 
and 5 cts. in the winter. The road surface has been 
greatly improved both as to solidity and evenness. 
During the 16 months in which it has been used by 
the locomotive, no accidents to the train, nor by 
frightening horses have been reported. 

While this, of course, is much more costly haulage 
than on arailway with considerable traffic, it is an 
instructive example of the successful use of road 
locomotives for an ordinary country road traffic 
with a very large economy over haulage by animal 


power 
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Experimental Tests for Foundations, 

In connection with the buildings for the forth- 
coming Paris Exhibition, a series of experiments 
have recently been carried out at the Champs de 
Mars, with a view to determine the resistance of the 
soil to concentrated loads, and in this way check the 
dimensions to be given to the foundations in differ- 
ent cases. The results are thus summarized by Engi- 
neering: 

“A perfectly level surface in the form of a square 
of 118 ft. side was first prepared on which were 
placed four rectangular cast-iron blocks 1 ft. 8 in. 
square, disposed so as to occupy the corners of a 
square, thedistance apart being 11 ft. 8 in. center to 
center, and these spaces weve bridged by girders 
constructed of T irons. These girders were now 
loaded with T irons, the number and weight of 
which were carefully noted. At the end of eleven 
hours the weight on the girders had reached a total 
of 143,923 lbs. and indications of settlement became 
visible, the stress on the surface of the ground being 
at this moment 7,311 tons per sq. ft., in which is in 
cluded the weight of the blocks and girders in ad- 
dition to the above load. The experiment was then 
abandoned till the following day, when it was found 
that the settlement had increased during the night 
to an amount varying between 10% in. and 11 in. 
The experiment was now resumed and the load in- 
creased up to 209,776 Ibs., at which the experiment 
was ubandoned,as some of the blocks had then sunk 
completely out of sight, leaving the girders to be 
supported directly on the surface of the soil. The 
conclusions arrived at were that the ground at this 
spot is capable of resisting a load equivalent to 5.43 
tons per sq. ft, that a certain amount of settle- 
ment may be expected when the stress reaches 7.31 
tons per sq. ft.,and that it is totally incapable of 
bearing a load amounting to 8.14 tons per sq. ft.” 

rr 


Rapid Transit in Cities. 





An interesting lecture on this subject was re- 
cently delivered before the Franklin Institute by 
Prof. Louts M. HAupT and has since been reprinted 
from the Journal of the Franklin Institute. Prof. 
Haupt emphasized the fact that for the prosperous 
development of a large city rapid transit is a neces- 
sity, and in discussing the comparative advantages 
of elevated and subterranean systems admits that 
those of the latter may be greater. The cost of the 
two systems is discussed, and various figures are 
given in illustration, beginning with the following 
estimates by Mr. JNo. J. DeEry, C. E., of the cost 
of the Metropolitan Underground Railway of Phila- 
delphia: 

Estimated Expenses (per mile) for a FourTrack Subway, 
Sixty Feet Wide in Philadelphia, 








Earth Excavation,......-.cccccos sccssccccscsceces $194,893 
SO ew 80 SPUIDRL..0v0< cs cscs cnwseeccnwsses Hess ae 110,400 
Conerete (1: 1),------- Stet e twee cee ee eeee eee eeeeees 160 380 
Bricks. inciuding laying in cement,............ 103,660 
Be vP UMN,» cccrccccccvsvccesccoescccsevcescsccocvcesee 30,000 
-DOMTAR 00+ 0000000000 000.0b.0esn 660c006e omsnetcoseses 136.327 
Phe BME DOES. 0000s cc ccneceencacseceecedecenses 6,358 
Sixty- pound steel rails, angles, ete.,..-. .......- 44.136 
WIDS. oc ccccced scvercescovsvevesssscese 2 640 
Dressed stone masonry,- 24,288 
ABMNAIE, 022 ccccccccccvcccces os 32,914 
 .. och  Kaewkt SAUe 6, NSEC aD RUS NERROR de teedeee 22 000 
Repaving with Belginn blocks of asphaltum,-..-.. 34,547 
PTE C Ginn (008 066000 66 cate enccus 3 600 6k5 500s Hdbenek 10,558 
Electric equipraent, locomotive, cars, ete,,.-..-- 122,000 
Contingencies and e gineering expenses, etc., 96,350 
Average cost per mile of covered subway,..-..- $1,059,851 


For the open-cut work, the estimated cost is $580,774.70 


In comparison, the nominal “ cost’’, as represented 
by stock and bonds, of the Metropolitan Elevated 
Railway of New York, is quoted from Poor’s Man- 
ual for 1886, at $1,055,000 per mile. 

Looking abroad, Prof. HAUPT gives some figures 
concerning the Berlin Metropolitan line, which was 
built by the government, and was an elevated ma- 
sonry arcade. The length of the line was 7.5 miles, 
and the cost per mile, $2,115,000, nearly half of which 
or $862,000 per mile was paid for property, indica- 
ting clearly that the saving in right of way for an 
underground line must be an important item if 
right of way is bought for an elevated system. 

Prof. HAUPT continues : 

““Asafurther check upon the estimate already sub- 
mitted for the proposed Metropolitan Underground 
Road, I have looked up the cost of structures alrendy 
built unter nearly the same conditions, and find that 
the Taion Tunnel, built in 1871-73, by the Pennsylvania 
Railroad Company, under the city of Baltimore, cost 


$247 per lin. ft, or $1,304,160 per mile. The material was 
elay, sand and rock. The dimensions were those 
generally used for double track, viz., 26 ft. in width and 
1944 in height. The excavation was let at $5 per cu. yd. 
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Cement-lined Sheet Iron Conduit at Greene St. nea” Spring St. 
THE ELECTRICAL SUBWAYS OF NEW YORK CITY. 


and the mas »nry lining at $9 to $9.50. The tota! length 
was 3,402 ft. and aggregate cost $840,000, 

“In the case of the underground road, in New York, 
known as the Four h Avenue Improvement, provision 
is made for four tracks, two for express and two for way 
trains. 

“The work was authorized May 14, 1872, and the ex- 
pense was to be divided equally batwe-n the city and 
the Hariem Railroad Company. To this end the city 





was empowered to raise the money by a special taxon 

real and personal property. The contract was executed 

and work was commenced late in the fall of the same 

year, with the firm of Dillon, Clyde & Co., for the sum 
of $6395,070, for the four and one-half 
miles. or $285 per lin. ft. 


“Of the entire distance from Forty- 
second to One-hundred-and-Thirty-third 
St. one section of 6.937% ft., is open cut; 
one of 4,562 ft. is viaduct, and the re- 
mainder, 10,662 ft. tunnelling, or covered 
way. At the rate of $285 per ft, it would 
make the cost $1.504,800 per mile. This 
is for a section 76 ft. wide in some places, 
and in which no provision is made for 
municipal service, and I believe I am 
correct in saying that no revenue is paid 
to the citv, whereas the section proposed 
for the underground road here is but 48% 
ft. for the fonr-track roadway, or about 
60 ft. including the subwavs, and but 
24 ft. for the twe-truck roadway, or 32 to 
34 ft. including subways. 

In Philadelphia, it is stated that 
the cost of the Pennsylvania Railroad 
Company’s elevated tracks along Fil 
bert St., was $266 per lin. ft., or 
$1,404,480 per mile, for a nine-track 
brick arcade, 108 ft. in width. 


In concluding his lecture, Prof. 
HAUPT’s remarks have especial refer- 
ence to Philadelphia, 
but they are equally 
applicable to all large 
cities. 


SIS 
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“Every person brought 
into a community re- 
quires an average of 435 
sq. ft. for his healthful 
existence. This is at the 
rate of 100 individuals, 
or say 20 families to the 
acre. Deducting 30 per 
cent. for streets, it would 
give a lot of a size 18 
xX 873¢ ft., per family, 
which is certainly small 
enough. If the increase 
in population be taken 
atthe rate of 5 per cent., 
we should have about 
50,000 additional citizens 
a year, now about 20,000, 
or 10,000 families requir- 
ing 517 acres, or nearly 
a square mile per year 
for the immediate fu- 
ture. Unless such an 
area is provided, a posi- 
tive injury is imposed 
upon the individual as 
well as the community, 
and as there is no such 
available room within 
the already too densely 
settled built-up limits, 
the new comers are 
obliged to find a habitat 
on the outskirts, and are 
subjected to the heavy 
indirect taxes resulting 
from loss of time and 
eost of transportation. 
This loss of time may 
soon reach a large per- 
eentage of the working 
day, and will prove in 
the future a greater bar- 
rier to growth than it 
has in the past, unless 
the city will provide a 
means of transit more 
rapid than the jog-trot 
of the horse cars, and 
over a surface of less re- 
sistance than one paved 
with cobble-stones.” 





A NEW boat, called ‘‘ The Ice Crusher,”’ has lately 
been used in cutting a way through the ice in the 
Straits of Mackinaw. The boat has an arrangement 
in front for cutting the ice, which is said to be like 
a rotary plow, and has madeAts way through ice 
which was 31 ins. thick, and nearly as solid as in 
January. 





tg 
3 
2 


CN aoa I, 


hs esngrb Peal 


eae UE nds 


APRIL 21, 1888. 


ENGINEERING NEWS 


313 





CORRESPONDENCE. 


A Formula for Vertical Curves. 


GALVESTON, Tex., April 4, 1888. 
EpItoR ENGINEERING NEWs: 

I hand you a formula for vertical curves that | 
have used, and do not know of its being used by 
anyone else: 

Let Rand R' = profile grade rates per cent. 
‘ 7 =assumed change in rate of curve grade per 
cent. 
Let T = distance each way, in stations from inter 
section of profile grades to tangent points. 
Let b = profile elevation of origin. 
x = abscissas in stations. 
“ y = ordinates in feet vertical. 
The general equation of the curve is, 








es 
(1) y>=r +h 
2 
Ifz=0 y=0 
“gsi g=0 
“z=23 y>=-ir-+ b 
“r=3 y=3r+h 
Rak 
+3 
, r 
(2) T= ——— 
2 


m being algebraic difference between, with + sign. 


To use, assume r and find 7, then starting from 
either tangent point, produce that grade line past 
the vertex for the same number of stations, and note 
elevation of each station. 

Then subtract (at summits) or add (in depressions) 
from or to the elevation found at each station, as 
follows: 


At tangent point or 
ist station on curve Or 
2d . ir 
3d 9 4 3r 
i a 6r 
Sth “ 7. 107 
6th “ < 16r 
wa * = 21r 
sth “ Ps wr 
wth “ 7 367 
Example. R=+20 R=—08 r=0.4 

2.8 

—¢+1 

O.4 

T= — = 4, 


Call station at vertex 100; then the tangent point 
on + 2.0 grade will be at station 96; call this eleva- 
tion (or b) 50.0. Produce this grade line and the pro- 
file elevation will be successively from station 9 to 
station 104, both inclusive. 50.0, 52.0, 54.0, 56.0, 58.0, 
60.0, 62,0, 64.0, 66.0. 

Beginning at station 96, subtract from each as 
follows : 0.0, 0.0, 0.4, 1.2, 2.4, 4.0, 6.0, 8.4, 11.2, 
and the curve elevations of each station are 50.0, 
52.0, 53.6. 54.8, 55.6, 56.0, 56.0, 55.6, 54.8. 

It will be seen that the first and last stations in 
curve coincide with the profile grades, C. 


A fuggested Bridge Guard. 


DONALD, B. C., March 31, 1888. 
EDITOR ENGINEERING NEwWs: 

I have read with great interest the various articles 
on Bridge Guard Rails which have appeared from 
time to time in your valuable journal. 

On examination of the cut showing system 
adopted by the N. Y., Ontario & Western Railway 
Co.,in your issue of Jan. 28, 1888, I find it possible 
for a truck off the track, if partly slewed, to take the 
wrong side of the point in center of track before 
coming in contact with the outer guard rail. This of 
course can be remedied by changing the relative po- 
sitions of the point and the flare in the outer guard 
rails. I also notice that the outer guard rails are 
6x 8-in., and boxed 1%{-in. leaving only 4%-in. above 
the ties. This I consider altogether too little. A 
car wheel coming against this guard would cut into 
and mount it, especially if of soft pine and not pro- 
tected with angle-iron. A wooden outer guard rail 
should be at least 8-in. above the ties to have any ef- 
fect on a derailed truck. The ties shown are too 
short; bridge ties should not be less than 8x 8-in. 
and 14 ft. long. 

With regard to the inner guard rail I consider 
this to be a very dangerous plan to adopt on our 
Northern railways on account of ice forming be- 
tween the guard and track rails. There would also 


be danger of brake shoes, bolts and other detached 
portions of car gear falling into this space. It is 
beyond doubt that an inner guard rail will be more 
effective than an outer one, for the reason that the 
wheels of a truck coming in contact with the inside 
guard rails will be retarded, this tending to turn 
the truck back on the track again, or at least paral 
lel to the track. But in the case of an outside guard 
rail the effect is the opposite, the tendency being to 
turn the truck further out of line, owing to the 
wheels binding on the side of the guard rail, and 
slewing the truck around, but it appears impossible 
to get inside guard rails without some serious ob 
jection, as I have endeavored to show in regard to 
the plan above referred to. 

I consider the collision posts very commendable 
features, as it is evident that a car far enough off 
the track to strike the collision posts, if allowed to 
proceed, would strike the end post of the bridge. 
the damage to the train would be the same in either 


> 
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with considerable interest, I am glad to note that 
the present bridge practice of figuring moments 
from 
centers of the members, probably always errs on the 
safe side. 


strains considered as concentrated at the 
Also that it does not err in ordinary 
cases to an extent which will warrant us, from 
economic reasons, in indulging in any bair splitting 
theories which will lead us into the region of doubt 

This is not intended as discussion as you have 
already declared that ‘‘off*’; but merely to call the 
attention of bridge designers to the small saving 
which will usually be effected by the use of the 
somewhat startling fibre strain of 100,000 lbs. per 
sq. in., or thereabouts. Also to the danger of un 
equal loading on different bars, and of destructive 
flexure in the bars themselves 

I must, however, beg leave to differ with Mr 
STOWELL in his conception of the strains which 
take place in a bar head. as expressed in his article 
on page 240 of present volume 


A Suggested Bridge Guard. 


case, and if stopped by the collision posts the bridge 
inay be saved. 

I have pointed out what I consider the defects ina 
system which you endorse as the best in use—and I 
am not prepared to dispute your opinion. The best 
system in use, so far as 1 have knowledge of it, is to 
my mind poor indeed, and capable of much improve 
ment. For the purpose of having this question 
more fully discussed I submit to your readers (if you 
will kindly allow the space), a sketch of a proposed 
bridge guard. The principle of this system is to 
present as little resistance as possible to wheels 
which may be off the track on the outside of the 
rail, while allowing the wheels which are between 
the rails to bump along on the ties, thus tending to 
right the truck or turn it toward the track again. 
This principle I have frequently noticed employed 
in putting a car on the track when derailed, by 
simply placing a plank under the outer wheels and 
pulling the car along, the inner wheels riding the 
ties. The truck would by this means be brought 
close enough to the rail to allow the regular rerail 
ing frogs to be used. 

As will be seen by referring to the sketch, there is 
a timber floor covered with boiler plate on the out- 
side of each track rail, the whole of the height of 
the rail, and also a rail to act as a guard rail; and 
outside of this again is a wooden guard rail 10 ins. 
above the ties. Rerailing frogs (not shown in 
sketch) may be placed on the inside of each track 
rail at various places along the bridge. 

I trust your readers will point out any defects 
they may see in it, as I have no doubt it can be 
greatly improved. 

I shall be pleased to have the subject of bridge 
guards more fully discussed, so as in the end to give 
to the public a better system of bridge guards than 
any now in use. Yours very truly, 

R. BALFOUR. 


The Bad Economy of Small Pins. 


CoLumpBts, O., April 6, 1888. 


EDITOR ENGINEERING NEws: 
Having watched the discussion of bending in pins 


In the first place, he assumes that all the vressure 
between the eye and pin is concentrated at one 
point, and that point is the center of the half 
cylinder surface over which the strain is really more 
or less equally distributed. Or what else are we to 
understand from his formula, 

s Wed s(W + d) 
2 e~ 
as representing the bending moment in the section 





The Bad Economy of Small Pins. 


each side of the pin. Now. if we suppose a perfectly 
fitting pin and neglect friction, then the part of the 
eye to the left of the arrow lines ¢c — ¢, in Mr 
STOWELL’s Fig. 5, begins to approach the condition 
of a string around asmooth peg, in which Mechanics 
teaches us the tension is equal at all points. 

With a closely fitting pin, this condition of con 
tact would probably be reached before the inside 
and outside fibre strains in the head had begun to 
differ greatly. This disposes of the part of the 
head to the left of line c — c, through the pin center 
without making necessary any great increase of 
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section over the body of the bar, providing the ma- 
terial is equally good in each. 

As tothe part on the right of ec—c,itis not so 
easy to say. Fig. 1 shows a head in which the sec- 
tion past the pin is the same as the body of the bar. 
Now suppose the section of the bar to divide equally 
at the point b, and pass around the pin as shown by 
the dotted lines. The tendency then of the parts of 
this divided section between the lines db and de, 
would be to pull apart; but this is resisted by the 
cohesion of the wedge e ¢ b, along the dotted lines. 

Near the line d e would probably be a section of 
contraflexure, and beyond that the tendency would 
probably be for the head to draw down to the pin 
and this condition would of course exist al\ the rest 


of the way round the pin. This part of the eye can 
draw down to contact with the pin if the play in 
the pin hole is J, in., or less, without causing any 
serious inequality in tension between the inside and 
outside fibres of the head. 

Taking this view of the strains produced in a bar 
head by tension I am inelined to think that the 
principal reason for allowing extra material past the 
pin is the injury to the quality of the material 
caused by the process of forming the head, and I am 
not surprised to see that the Edge Moor head men 
tioned by Mr. STOWELL, having an excess of 
only about 10 per cent., broke in the body of the bar 
at a strain not far from what might reasonably be 
expected. It would also be reasonable to expect that 
the eyes would be slightly elorgated in adjusting 
themselves to the pin. 

In view of the foregoing I am therefore obliged 
to say that I cannot agree with the opinion of Mr. 
STOWELL expressed in his closing lines, viz; that his 
theory of the strains in bar heads is as reasonable as 
the present theory of strains in pins. 

Very respectfully, 
Harry J. LEwIs. 


Web Stresses With Curved Chords. 
DEFIANCE, O.. April 1, 1888 
EpIton ENGINEERING NEWS: 

I intend in the following article to develop 
theorems of articles 17 
on Bridge and 
easy 


the 
and 20 of Burr's “Stresses 
Roof Trusses’ into a short and 
formula that shall not require the chord 
strains to be known, and that is applicable to any 
truss of any shape whatever with a single system of 
bracing, and of any and every length of bay or 
panel, that will show the nature of the stress, and 
the position of the load for maximum stress, the 
alteration of shape necessary to change the stress, 
and the modification necessary for forces inclined at 
various angles. Also a short graphical method for 
the curved forms in ordinary use. 

Virst, consider the vertical forces, the first formula 
is deduced as if for weights only, but the modifica 
tion necessary for upward forces is simple. 

Let a plane be passed cutting the chords A B and 
CD, and the diagonal BC. Then Fig. 2 represents 
the polygon of forces, (See Art. 17 of the above 
named work), ad is the shear = S, a@band ec dare 
the chord strains, and b c¢ is the stress on the 
diagonal. 

Let S_ be the shear on the left side of the plane. 

“ M “ “* moment that 4 B resists. 

a M’ oa ae aa “a C D “ 

“pp “ ‘horizontal projection of the web 

piece. 

Let v_ be the vertical. _ = _ 

H “ “horizontal components of stress on 
the web piece. 

Let V be the vertical components of stress on the 

web piece. 
M M' (1) 

Then from Fig. 2, H = —— — —— and 

AC BD 
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M'=M+S p (2) Let Z be the horizontal dis- 
tance from C of the place of the intersection of the 
chords prolonged, then A C = B D x and mak- 


Z—p 
ing B D = — dwe have 


p M v J 
n= =(s+>). v=2(s+5 
d Z d Z 


Consider the case of a truss supported at both 
ends, and let the horizontal distance between the 
supports = 1. Let the left support be taken as an 
origin, and let x be the horizontal distance of C 


from that support, and X the horizontal distance of - 


the intersection of the prolonged chords from this 
origin. Then Z = X —7z. 
ist. Let a weight W be on the left of the plane of 


OQ 


—-——s- |e T 


ae 


section, and u be its distance from the left support 
then 
Wu Wu 
——, whence M = — (l— 72) 
€ e 
M Wu (l—X) Wu (l—X) 


6 4... Se eee 


cs: — 


e X—2Z e Z 
2d. Let a weight U be on the right of the plane of 
section u having the same value, then 
U (l—u) U (l—u) 
—_—, M= —— x, whence, 
€ e€ 
M U(l—u) X 


S+—=s: 


S= 


U(l—u) X 
— §—— = —— —, whence, 
Z e X—z e 
by the process of summation we write, 
Pp {/(l—X) Wu x U (l— wu) 
H=— =e + — st —_— (8) 
d Z e Z € 
Which is the formula sought. The vertical compo- 
nent is found by writing v for p and the resultant 
stress by writing t (= length of web-piece) in place 
of p. This is Prof. Burr’s formula (given nowhere 
in this shape exactly), as may be shown by the rela- 
tion easily found that IL, the perpendicular on the 


. Za. 
prolonged web piece to chord intersection, = = 


In most of the ordinary forms the intersections are 
acute and very distant. In this case, let AC = D, 
GH = b, and EF = B (Fig. 1). Then we have 

(t—X) B x 
= — and — = —. 
Z D 


When the web piece is 
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inclined there is a further simplification necessary. 
In Fig. 1, let HK =k and FM = K, these lines 


tb 
being parallel to the web piece. Then k = > and 


tB 
es > and if we know the sign of k and K the 


general formula may be written : 


1 wu U(l—u) 
stress = —{(|— K>— + kt —— } (4) 

d € e 
a formula by which the numerical value is easily 
found, but care must be taken as to whether k and 
K are of the same or opposite signs. They are of 
the same sign where X is greater than /, or is 
negative. 


Result. 


The means of finding these signs, that is to say 
whether a particular loading causes tension or com 
pression, will now be given, 


The quantities X, 7, p, v, Z, Dand d are all alge 
braic. X and & are positive to the right, reckoned 
from the left support, p and v have their origin at 
that end of the diagonal distant x from the left sup 
port, and p is positive to the right and vis positive 
upwards. Dand d have their origin at the joints 
from which they spring, and are positive upwards. 
Internal forces are reckoned positive to the right 
and upwards and are on that side of the cutting 
plane which is nearest the right support (reckoned 
around the truss, if of extraordinary shape). ‘This 
is a consequence of equation (2). These forces are 
compressive when they tend toward the cutting 
plane, and tensile when they tend away from it. 


It is not necessary that both reactions be upward 
Thus: if in Fig. 3 there is equilibrium the equations 
given apply without any change, for the right hand 
weight is the reaction. Hence the equation is ap 
plicable to a truss fixed at one end and with a load 
at the other. For upward forces instead of loads 
change the sign of W or U whichever it may be 
When the forces are horizontal we may deduce an 
alogous formula by commencing with the vertical 
component of stress, and. using the horizontal dis 
tances from the joints to the opposite chords, the 
vertical ordinates of the chord intersection and of 
the joint. Having thus the stress due to both ver 
tical and horizontal components the resultant stress 
is known. In some cases it may be necessary to 
change the axes of reference to avoid indetermina 
tion. 

To illustrate the method of finding the nature of the 
stress take the piece M N in Fig. 3, and consider M 
as the origin of p and v, and therefore the origin of D, 
while N is the origin of d. Then we have the follow- 
ing signs: pis—,dis +, Xis+,Zis+. Whence, 

px vX 
——is—. Alsosince v is —, —— is 
dZ 


—, and since in 


U (tt —u) 


the figure a is +, the internal force in the 


piece acts to the left and downward and away from 
the plane that cuts the truss. If N were taken as 
the origin of p and v then these would both be plus 
but then d would be—because its origin is thereby 
transferred to M. Hence, whichever is taken we find 
the piece to be in tension. 

This method of finding the nature of the stress, 
and the short method indicated by equation (4), so 
far as Iam aware has never before been published. 
The latter may be made shorter yet if we assume a 

Wu r 
line = ——, or ue = , as the case may be, and 

e 
may be solved easily by constructing two similar 
triangles, and thus obtaining a line which will re- 
present the stress itself. The equations themselves 
show the manner the truss is to be altered in order 
to change the stress. Yours truly, 

C. H. LINDENBERGER. 


Ice in Currents. 


KEOKUK, Ia., April 14, 1888. 
EDITOR ENGINEERING NEWS: 

Does drift and ice in a rising river float in cen- 
ter, (or channel) or does it go to the sides when not 
affected by wind or other obstruction? Yours truly, 

ED. M. GILCHRIST, C. E. 

[We do not know; perhaps some one else 

dves.—Ep. Exc, News.] 
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The Birth of the Electric Telegraph. 


Sino Sino, N. Y., April 16, 1888. 
EDITOR ENGINEERING NEWS: 

I enclose to you an article written several years 
azo by my mother (formerly the Washington corre- 
spondent of the Syracuse Journal, ** Chinquipin”’) 
on Dr. GALE’s connection with the Morse telegraph 
invention. It was written for another purpose than 
it is now sent to you for. You can publish it if you 
see anything therein of interest. Mrs. GALE is anu 
old acquaintance of my mother’s—and so was Dr. 
GALE for that matter. Very truly yours, 

G. H. THomson. 

[We are pleased to be able to present such an 
interesting original reminiscence of the birth 
of the electric telegraph, which will be seen to 
correspond exactly with the facts which we 
narrated last week.—Ep. Ena. News.] 


Having been for many years a frequent and 
favored guest in the family of a gentleman of great 
learning in this city, the late Dr. LEONARD D. GALE, 
I took occasion to draw from him a relation of that 
marvellous scene in New York University, when 
Prof. MorskE, having long been baffled in his at- 
tempts to send a message to any great distance, 
sought the aid and advice of Dr. GALE. Bothof these 
gentlemen had recently been appointed to professor- 
ships in the then new university, GALE having been 
an assistant professor in the College of Physicians 
and Surgeons. At the opening, GALE was the only 
teacher on hand; Prof. Morsk, being in Europe,. had 
hastened home to accept the position. GALE had 
chosen the large hall on the third story, overlooking 
Waverly Place, as his lecture room. MORSE on his 
arrival, took the room above,in the fourth story: 
the place that proved to be the cradle of telegraphy. 
Soon MorsE made the acquaintance of the young 
chemist, saying ‘Come up to my room: I want to 
show you something’: Nothing loath, GALE 
mounted the stairs, and found in the room a table 
ten feet long, a jar of acid and a machine to make 
dots and dashes. [This is an error the machine did 
not make ‘“‘dots and dashes”’, but a jagged line such 
as pictured in our last week’sissue. The “dots and 
dashes” came later. Ep.}] Though hitherto, it 
seems, MORSE had been so secretive in respect to his 
invention that none but his own brother had ever 
been privileged to examine the mechanism, yet he 
at once confided to GALE the fact that he had so far 
succeeded, that he could project a message ten feet, 
but no further would it go. Could GALE give him 
any suggestion ? GALE had never given any thought 
to the telegraph ; he had, however, read in Silliman’s 
Journal an article by one HENRY, describing an im- 
provement in the electric machine by additional 
cups, and by a spool of wire. This improvement he 
had adopted, and in experiments before his classes, 
had found them highly valuable. He could not doubt 
that should his electric machine be applied to orcon- 
nected with the invention of MORSE, more intensity, 
and consequently more power, might be gained. 
The proposed connection being made, the message 
rushed at once 40 ft. the extent of the wire at hand. 
Success so sudden proved overwhelming to Prof. 
MorsE, who stood pale and trembling, scarcely be- 
lieving his eyes. Then and there was the telegraph 
born, Minerva-like, full grown. Later 400 ft. of wire, 
and further on, 10 miles of wire, were brought into 
requisition, with triumphant success, a purely 
American triumph, too. 

Though MORSE was poor, yet as soon as he could 
command means, Prot. Morse proffered to Dr. 
GALE the sum of $1,000. This GALE declined, saying 
he claimed no merit in the case ; MORSE, however, 
urged its acceptance. And to Mrs. GALE he offered 
the half ofalarge and costly gem given him by 
some Russian potentate, urging “For you and your 
husband have been my best friends”. This Mrs. 
GALE declined. Does not this thrilling scene present 
a subject worthy the study of-a-sculptor? That 
historic hall in the University, adorned bya suitable 
tablet, would be visited by travellers from all lands. 

It is but justice to say that Morse directly called 
on Prof. HENRY, who expressed himself as highly 
delighted that his invention, which for the 6 years 
that it has been freely shown and explained had not 
been “caught up” by either scientists or speculators, 
would now become useful. Prof. MorsE inquired 
what would Prof. Henry have ; what would he ac- 
cept, in the new enterprise: anything he would 
hame or suggest should be his by right. Notwith- 


standing, Prof. HENRY was nut long happy, though 
he declined any and all share, as he had ever refused 
to apply fora patent, deeming it beneath his dig 
nity asascholar. It is then not easy to account for 
the fact that “his countenance became changed” 
toward Prof. MoRsE. 
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Is the Rainfall Increasing on the Plains ? 

Under the above head, F. H. SNow, of Lawrence, 
Kan., discusses in Science a question which of late 
is attracting considerable attention. especially 
among scientists and the people living on the plains. 
Those who attended the convention of the American 
Society of Civil Engineers at Denver, in 1886,will re 
member that this question was also discussed there 
The prevalent opinion has been that the rainfall has 
been increasing with the settlement of this section 
of the country, and it is very firmly upheld by the 
farmers and ranchmen living there. The writer has 
heard this opinion strongly upheld regarding Ne 
braska, and the higher lands of Wyoming, Utah 
and Idaho. On the other hand, it has been frequently 
and strenuously denied by those who ought to know. 

As the subject is of such general interest to all, 
and has a decided bearing upon such engineering 
work as the construction of irrigating ditches, 
water-works and railroads, we give Mr. SNow’'s 
letter in full, together with the diagram which «a¢ 
companied it 





Rainfall at Lawrence, Kaneas, 1868-1888. 
“In Science of March 2,1 cbserve the statement at- 
tributed tothe Chief signal officer, corroborating ‘the 
prevalent opinion that the rainfall in the West is in- 


ereasing, while Mr. HENryY GANNETT ‘dismisses this 
popular idea as baseless.’ My own opinion is de- 
cidedly in favor of the affirmative of this question. My 
personal observations for 20 years at Lawrence, Kan., 
indicate the existence of a rainfall cycle of about 7 
years in duration, each septennial period including 
two or more consecutive years With precipitation above 
the average, and a similar series of years with precipi- 
tation belowthe average. A7-year cycle is also illus- 
trated in the Fort Leavenworth rainfall. whose records 
eover double the period of my own observaticns at 
Lawrence. Recognizing the existence of this cycle, it 
will require a minimum series of 14 years of records to 
warrant a division of the period into two equal parts 
for the purpose of determining the question of an in- 
crease of rainfal). I would, therefore, eliminate from 
Mr. GaNNETT’s list all but nine ef the twenty-six stations. 
(The seventeen not reaching back to the first period). 

“at the remiining station the aggregate increase of 
precipitation in the second half of the periods of obser- 
vation is 109 ins., which gives an average annual in- 
crease of 1.28 ins. for the nine stations. This is cer- 
tainly a decided increase, although the average period 
of observation is only 19 years. 

“But the length of the period of observation at Fort 
Leavenworth is 39 (instead of 28,as given in Mr. Gan- 
RETT’S table),—from 1836 to 1874. A study of this series 
of observation is of great interest, since it is the 
largest series in our possession, and especially since 
its division into two equal parts throws the first half 
entirely into the period preceding the settlement of 
Kansas, while the second half is p!aced entirely within 
the period of settlement of this great Commonwealth. 
The total precipitation in the first halfof this period 
(ending June 30, 1855,) Was 592.84 ins., giving an annual 
average of 30.40 ins., while in the second half (ending 
Dec. 31, 1874,) it was 696.29 ins., giving an annual average 
of 35.70ins. This shows a total increase of 103.45 ins., 
or an average annual increase of 5.30ins. This is as- 
saredly a change worthy of notice, involving an in- 
creased precipita’ ion of more tban 17 per cent. 

“My figures converning the Fort Leavenworth rainfall 
are derived from a transcript of the records furnished 
by Prof. Josppn Hewry, of the Smithsonian Institu- 
tion, and published in the “Annual Report of the 
Kansas Board of Agriculture for the year 1874.” In 
this transcript there are no records for 19 of the 468 
months of the 39 years. Five of these blanks occur in 
the first half of the period, and have been filled by in- 
serting the average precipitation for the months in 
question, Twelve of the blanks occur in the second 


half of the period, and have been filled by inserting the 
actual rainfall for those months at Lawrenev, Manhat. 
tan, and Fort Riley, all of which stations are within 
about 100 miles of Fort Leavenwor'h, and have a 
smaller rainfall than that of Fort Leavenworth 

“The preceding diagram is appenced as exhibiting 
more clearly this periodicity according to my ubs-rva- 
tionsat Lawrence. 

“A similar platting of the Fort Leavenworth rainfall 
exhibits six periods of excessive precipitation, sep- 
arated by intervals of 7 years. and alternating with 
periods of deficient precipitation, in the same manner 
asin the above diagram of the Lawrence rainfal).” 


a 


Cable Railways. 


The following matter is abstracted from a report 
by Messrs. DOANE and PLIMPTON, engineers of the 
West End Street Railway Co., of Boston, as the re 
sult of an examination of the various cable systems 
in use in all the large cities excepting San Francisco 

The first radical difference in the systems is found 
in the cable conduits; the yokes being made of cast 
iron, or steel angles, or of railroad iron and plates. 
The usual depth is 3 ft. below the surface, though 
Cincinnati uses a conduit only 2 ft. deep,and supports 
the rails in wrought iron brackets bolted to the 
yoke. 
times as much engine power as is required at any 
time,with one and one-half to twice the boiler power 
The horse-power of engine per mile of cable varies 
from 200 H. P., on some of the Chicago lines, to 64 H 
P. on a Philadelphia line, and 60 H, P. on the Grand 
Avenue road of Kansas City 


All of the companies have from two to four 


The usual cable is 14 ins.in diameter and made of 
# strands surrounding a central hempen core; the 
cables weigh 24; Ibs. per lineal foot and their maxi- 
mum wear is about 60,000 miles of 
travel. When they have stretched 1 per cent. in 
length they are considered worn out or unsafe. The 
most of the cables are made by JoHN A. ROEBLING 
Sons, at Trenton, N..J., and while English cables were 
once considered better, this is not 
The best cable length is 20,000 ft 

The cable speed ranges from 7 to 14 miles per hour 
The principal grips in use are the HOVEY, in South 
Chicago, and one very similar to it in New York, the 
Root grip in Kansas City and St. Louis, and the 
LAURE gripin Cincinnati. All of these are vertical 
working grips grasping the top and bottom of the 
cable. In Philadelphia is another style of grip 
catching the cable on the sides. These grips and 
their attachments average about #100 each in cost, 
with all the parts interchangeable. 

There are three styles of cars in use; in Chicago an 
open grip-car is used with the grip-man in the mid 
dle of it, and to this car 3 or 4 common horse cars 
can be attached. In Kansas City a combination 
car is used, open in front for the grip-man and 
carrying passengers in the front and rear portions, 
40 passengers in all. The car has 8 wheels running 
on two trucks like a railroad car. The third and 
most common plan of car carbies the grip-man on 
the frout platform, reserving all the remaining 
space for passengers. 

The horse-power required per car, as obtained 
from various cities and companies, varies from 1}, 
to 9 horse-power each, for the same rate of speed. 
The Chicago, St. Louis and Philadelphia lines 
traverse nearly level routes; while Kansas City, 
New York and Cincinnati lines have steep grades 
Kansas City has on its Ninth St. line grades of 15', 
to 18!¢ ft. per 100; Cincinnati, on the Vine St. road, 
has grades of 8 ft. per 100, and New York, 7 ft. per 
100. The horse-power per car seems to have a close 
relationship to the amount of business done on the 
several lines. The putting on of cars does not seem 
to increase the required engine power, but decreases 
the horse-power per car. 

The investigators report that the slot rail gener- 
ally used does not appear to be strong enough and 
they recommend heavier rails for Boston use and 
stronger yokes or frames. They approve of the 
HovEY as the best grip in their judgment. In the 
matter of running expenses, the engineers estimate 
that the item of fuel, which constitutes about one 
half of the cost of power in running cables, will be 
greater in Boston than in any other city. The street 
expenses, in care of slot and switches, oiling carry- 
ing and curve pulleys, etc., they estimate at about 
#32 per day per mile of track, requiring the time of 
One man per mile of single track, 


one year, or 


the case now 
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Coming Technical Meetings. 


Engineers’ Club of Philadelphia, Pa.—Regular meet- 
ing, Apr | 2t. Seoy., H»ward Murphy. 1122 Girard St. 


American Society of Civil Engineers, New York.— 
Regular me-ting, May 2. Secy, John Bogart, f27 E. 23d St. 


Engineers’ Ciub of St. 0 0.—Regular meeting, 
May, 2. “St ndards of Boiler Etficiency’’, Col. E. D. Meier; “Fail- 
ure of a Firmenich Boiler’, C. F. White. Secy., W. H. Bryan, 709 
Market St. 


Engineers’ Club of Kansas City, Mo.—Regular meet- 
ng. May7. Secy., Kenneth Allen, 19 Deardorff Bui'diog. 


Civil Engineers’ Society of St. Paul, Minn.—Regular 
meeting, M y7. Secy , Geo. L. Wilson, Oity Hail 


American Society of Mechanical Engineers.—Next 
meeting at Nashville, Tenn., May 8to ll. Secy., F. R. Hutton, 280 
Broadway, New ° ork City. 

Boston Society of Civil Engineers, Boston, Mass. 

Regular meeting, May 16. “Small Pipe Sewers.’ Secy., 8S. EK, 
Tinkhiam, City Hall 

Master Car Buliders’ Association.—Next convention at 
Alexand ia Bay, N. Y; commencing June 12. Secy., M. N. Forney, 
45 Broadway, New York City. 


American Rallway Master Mechanics’ Association. 
—Next meeting at tne Thousand Islands, N. Y.; June 19. Secy. 


A ngus Sinclair, Chicago. 


Roadmasters’ Association of America-—Next meeting 
at Washington, D.C., Sept. 11. Secy., H. W. Reed, Waycross, Ga, 


THE report of the Board of Engineers on 
improved terminal facilities for Providence, 
R. I., which is abstracted in another column, 
may possibly not be carried out at once in 
full, but it is another significant indication of 
the tendency of the times to correct the great 
evils which have gradually grown up in all 
our cities from the simultaneous and rapid 
growth of great cities and great railway sys- 
tems onthe same spot. When both the cities 
and railway systems were young the evils 
were not felt, nor was it reasonable then to 
éxpend large sums in eliminating highway 
grade crossings, erecting large buildings and 
other improvements of that nature, which are 
now so much needed. Year by year the situ- 
ation grew worse, but so gradually that all 
concerned became accustomed to evils, asifa 
part of the eternal order of things, which 
would never have been tolerated nor thought 
of if they had had to be suddenly introduced. 
In England vast sums, rising into hundreds 
of millions, have been expended on such ter- 
minal improvements since the first construe- 
tion of the roads, despite the fact that no 
expense was spared in their original construc- 
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tion to provide fully and permanently tor the 


future, so far as it could be then foreseen. In 
our country such works have come later, as 
was but natural, but they are now imminent 
at Buffalo, Pittsburg, Montreal, and other 
cities, as well as at Providence, while they 
already exist at St. Louis, and for single lines 
at New York and Philadelphia. Ten years 
from now their number will be greatly multi- 
plied, and in twenty years the chances are 
that they will be well nigh universal here as 
in England in towns of any size. The plans 
for Providence seem admirably adapted for the 
requirements, and although the important 
question of who is to pay for carrying them 
out is not yet fully settled, there seems cea- 
son to hope that it will be amicably agreed on 
and that work will soon proceed. 





THE plan for the improvement of the Read- 
ing terminals at Philadelphia, described on 
our ENGINEERING News page, another move 
in the same direction as the above, can hardly 
fail to result profitably to the railroad com- 
pany and very beneficially to the public at 
large. The main defect in the plans as pub- 
lished, seems to be the retaining for ovea- 
sional use of the existing surface tracks in the 
heart of the city; for while the number and 
speed of trains running over these crossings 
will of course be greatly diminished, the vigi- 
lance of vehicle drivers and pedestrians will 
be largely nullified, from the fact that trains 
are so infrequent, and it cannot be expected 
that the diminution in the number of casual- 
ties will be proportionate to the reduction in 
trains. Add to this the delay at crossings 
from the movement and switching of slow 
freight trains, and the cost of the real estate 
which the company has to retain for its stor- 
age tracks, and it seems that it Would be good 
policy for the company to vacate entirely its 
existing surface tracks much more exten- 
sively than it is now planning to do. 

The great public opposition which was 
aroused almost as soon as the definite plans 
of the Reading Company were made publi, is 
not, however, especially due to enmity to the 
old grade crossings. It might be supposed 
that the promoters of such a manifest im- 
provement as the securing of a real rapid 
transit road from Market Street to the north 
part of the city might reasonably expect a fa- 
vorable public sentiment toward their plans; 
but that is not the way in which innovations 
upon the customs of former generations are 
treated in the City of Brotherly Love. The 
Arch Street property owners have published a 
monster protest against the proposed crossing 
of Arch Street. The Philadelphia Traction 

Jompany and other street railway companies 
and the Pennsy!vania Railroad, all of which 
companies would have their traffle more or 
less diverted to the new road, are said to be 
using their influence to defeat the plans in the 
City Councils ; and such property owners as are 
not exerting themselves to defeat the .enter- 
prise are doing nothing to aid it in its hard 
task of securing the official consent to the pro- 
posed improvement. The petition of the Arch 
Street property holders charges that, ‘‘a via- 
duet of the necessary width across Arch Street 
will inflict great injury on that street’’, others 
think that a bridge across Broad Street will 
be a great obstacle and detriment to travel. 
In other words the city where carriages, 
trucks and pedestrians have threaded their 
way among moving freight and express trains 
at a hundred grade crossings for many years, 
is now greatly exercised lest a few bridges to 
earry trains over the streets will “inflict great 
injury’’ on these thoroughfares for business 
purposes. 

We confess that we admire the straight- 
forward business course which President 


. odds. 
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Corsin has uniformly pursued in the re- 
organization of the Reading company so as 
to place it once more on a sound basis where 
it shall be able to keep up with the times jy 
providing accommodations and facilities for 
the public. The plans above referred tv, 
will certainly result in large beneiits to the 
Reading company, but they might well have 
been deferred till the finances of the company 
were in better shape and its credit abroad 
was fully restored before being put into exe- 
cution,had the interests of the company alone 
been considered. It was, doubtless, realizing 
the value of the good will of the citizens of 
Philadelphia, and the necessity from a hu- 
mane point of view of a change in the exist 
ing order of things that the new plans were 
prepared. How much then is it to be de- 
plored that the natural opposition of com- 
peting corporations has been supplemented 
by the very people most to be benefited, and 
that the company,if it carries out its proposed 
plans, must carry them out against epormous 
The officers of the company may well 
be discouraged at the reception their beneti- 
cence has met, and it would not be at al! 
remarkable if the Reading Terminal scheme 
was finally abandoned like the many schemes 
for elevated roads, underground roads, im 
proved sources of water supply, better pave- 
ments, and better drainage for the slumbrous 
city of Philadelphia which have gone before it. 

THERE seems to be no end to the Boston 
water meter tests and investigations. In ad- 
dition to the long series of official tests, Mayor 
O’BrRIEN requested Water Registrar Davis to 
test the Hersey, Balance Valve, Ball & Fitz, 
and Desper & Spooner meters. Later,a hearing 
was granted, on request, to the National 
Water Meter Co., who claim that inaccurate 
statements have been made in official docu- 
ments concerning their meters. The chief 
grievance of the manufacturers of the Crown 
meter lies in the declaration made by the 
water Registrar in his report; “that the 
Crown meter also shows good qualities under 
a bench test, but in real service, under certain 
conditions, it works intermittentiy, passing 
water at times without recording. This is a 
vital objection, since it causes great dissatis- 
faction among consumers, by varying charges 
where the consumption is quite regular.’’ The 
National Meter Co. also objects to certain tab- 
ulated statements which appeared in the 
above named report. Some of these figures, 
however, were afterwards corrected, as hav- 
ing been wholly a mistake on the part of the 
elerks who made up the tables, they having 
inadvertently inserted figures from the test 
of some other form of meter. The hearing is 
not completed at the present writing, and the 
conclusion of the whole matter appears to be 
that the investigations have been very queerly 
conducted, to say the least, and that a series 
of tests which ought to have been of great 
technical value, and practically conclusive, 
will be neither the one nor the other, for Jack 
of attention to the proper methods of conduct- 
ing such an investigation, 





A CORRESPONDENT sends us the following in- 
teresting, and we may say instructive, remi- 
niscence of early railroading in Missouri :— 


“Tn ante-bellum days the State of Missouri adopted « 
comprehensive system of State aid to railroads by the 
issue of bones to aid in their construction, saddling it- 
self with a railroad debt of ebout $20,000,0:0. One of 
these roads, designed to connect St. Joseph with Coun- 
cil Bluffs, Ia., instead of following the Missouri river 
bottom to Forest city, in Holt County, 28 miles, was lo- 
eated by the senator and representatives from Andrew 
and Holt Counties, through their respective county 
seats, over a hilly country. a distance of about 38 miles, 
to Forest City aforesaid, and was actually built as far as 
Savannah, 15 miles, running through the farm of Sena- 
tor RoBeRt Wrison, of Andrew County; involving a 
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9 per cent. grade containing a reverse curve; and the 
grading was three-fourths done on the remaining 
93 miles. This loeation was entirely abandoned for the 
river route aft)r the war. When the charter for the 
Hannibal & St. Joseph R- R. was pending, the member 
of the legisiature from Marion County, who resided in 
Palmyra, the county seat, refused to support tbe 
charter unless the line was located through his town, 
and the opposition t»a road to be built by Boston capi- 
tal was so strong that bis vote had to be secured in its 
favor. The road was accordingly so built, on a 90 ft. 
grade, with a 600 ft. trestle about midway, and with 
about 170° of curvature visible from the Palmyra 
staion, The M., K. & T. R. R., built later, naturally 
follows Bear creek on a line 6 miles shorter and al per 
cept. grade, and at Monroe is within a quarter of a mile 
of the line of the H. & St. Jo. RR. By the way. the 
termipus on Missouri river was offered to Weston, 
Platte County, one of the foremost hemp markets of 
the State, then larger and doing far more business than 
st. Joseph, but was refused by the two members from 
Platte County, as the road, if built tarough their 
eounty, ‘would run all our niggers off, sah, suah,.’” 


By an unfortunate accident the word ‘“Lon- 
don’? was interpolated in front of the title of 
our esteemed New York contemporary Build- 
ing in our issue of April 7 in abstracting from 
it some data as to the combestibility of ceilings 
of various construction. Our contemporary is 
too well known and too well esteemed in its 
specialty for us to be willing or disposed to ex- 
patriate it, and we extend it an apology, 


Mr, James 8S. Hoaa is the Attorney-General 
of the Sovereign Commonwealth of Texas, and 
is, we presume, also an honest and conscien- 
tious man. He is zealous to defend the publie 
from the various enemies which he conceives 
threaten it, in whatever guise they may ap- 
pear. 

It seems that recently Mr. Hoga has come 
to the conclusion that the railroad corpora- 
tions, which are now doing business in the 
State of Texas, are not the beneficial and 
necessary adjuncts to civilization which they 
are commonly supposed to be, but are rather 
a species of legalized robbers who have ma- 
liciously conspired together to practice extor- 
tion upon the law abiding Texans by charging 
higher prices fur the tracsportation of freight 
and passengers than is just or right. This 
they have done by the formation ef the Texas 
Traffic Association, which fixes rates of trans- 
portation for all the :ailroads belonging there- 
to, and thus does away with that free compe- 
tition which Mr. Hoae considers to be highly 
essential to the public welfare. 

Nor does Mr. Hoaa believe in any light 
punishment for transportation companies 
which fail in any point of their duty to the 
public. If memory serves us rightly, it is not 
long ago that he brought suit to compel the 
forfeiture of the charter of the International 
& Great Northern Company, alleging that the 
road was not being maintained in a safe con- 
dition. Like severe measures are called for in 
his new crusade, and he is endeavoring to en- 
list in the same cause the Attorney-General of 
the State of Kansas. 

Before Mr. Hooe proceeds farther in his 
crusade, it would be wise for him to consider 
whether the railroad companies who are nuw 
carrying the traffic of Texas are making 
profits on their capital invested greater than 
is a usual return to other business of similar 
risk in the State of Texas. When he finds 
that they are not doing so by any means, as 
he soon will, he may then inquire whether the 
companies are wasting their income from 
these “extortionate rates” by paying too 
high wages to their employés or by expending 
more money in securing safety and con- 
venience for their patrons than is desirable. 
Unless he finds this to be the case, it would 
seem to be plain enongh to an unprejudiced 
person that the railroad companies of Texas 
are not injuring any person or interest by 


their present mode of doing business and oh 


entitled tothe protection of the government 


° . o aS ‘ 
in common with other law-abiding property | 


owners. If Attorney-General Hoag is anxious 
to busy himself in the service of the public 
by ruining some well established industry, 
he will be employing himself much more use- 
fully in chasing the gentlemen who still 
pursue the avocation of train robbing until 
they take refuge inside the walls of the State 
penitentiary; and he may thus help to secure 
for the Lone Star State a reputation for law- 
abiding peacefulness which it bas not yet at- 
tained. He will thus do as much good in en- 
couraging the investment of capital to develop 
the resources of Texas as he now bids fair todo 
harm by frightening it away. 


The Rail Joint Question. 


We devote considerable space this week to 
the presentation of three new devices for 
remedying the defects of the ordinary angle- 
bar joint. Each of them, in our judgment, 
possesses great merit, and will be a vast im- 
provement on the common type of joint,which 
it is much to be regretted should any longer 
continue to be the ‘“‘common ” type. If any- 
thing can be considered to be settled by ex- 
perience it is that sbort fish-plates or angle- 
bars of any form whatever, relying only on 
four bolts through the neck of the rail te hold 
the rails together, cannot be regarded as a 
good, durable or economical joint, and if this 
plain fact were acted on it would greatly help 
to a speedy decision of the question of what is 
the best substitute. 

This we take to be especially well demon- 
strated for suspended angle-bar joints. We 
are not unmindful of the fact that in Ger- 
many, and on the Continent generally, we 
might almost say, the suspended type, on the 
whole, has been given the preference; but 
there are two radical differences between their 
conditions and ours. The rails for the most 
part are heavier, and both the engines and 
ears are lighter and run atslowerspeed. At 
any rate. here in this country, suspended 
joints of this type have broken by the thou- 
sands, while the evidence is emphatic that 
long three-tie supported joints hardly ever 
break, and that the same istrue of the Fisher 
bridge joint, if it be denied all other merits. 
It is equally well determined that the short 
supported joints break much less frequently 
than suspended ones. 

The radical defects of the plain angle-bar 
joints are, two: First, it does not hold the 
two ends of the rail rigidly together in the 
same plane, so that the loaded and unloaded 
rail-ends must bend together if they bend at 
all, but permits them to move up and down 
past each other by whatever amount of play 
there may be between the rails and angle- 
bars. This must always be something from 


the first,and it is increased by wear. Secondly, 


in so far as its splicing action is effective, it 
attempts to bend the rail-ends into a reversed 
or ogee curve, and as it is obviously unequal 
to this duty, intense pressure is produced 
under the very end of the rail, which rapidly 
causes an unequal wear at that point, and so 
destroys the possibility of making the joint 
tight by any amount of tightening of the bolts. 

To cure the first of these defects is the chief 
end of all three of the joints which we illus- 
trate, and we cannot perceive why they should 
not do it effectively. The first one, the new 
New York Central joint, accomplishes this end 
by use of Bush interlocking bolts, which bind 
both rail ends firmly down to the tie, inde- 
pendently of the angle-bars; so long as the 
wood of the tie remains sound they must do 
this effectively, for the bearing surface on the 


tie is solarge that no great amount of indenta- 
tion can occur, except very gradually, and all 
that is needed to take out this isto screw up 
the bolts occasionally. The second jointshown 
does this directly by a U-bolt, and the third 
does it indirectly, without cutting the anyle- 
bars, by wedging clips held together by a bolt 
under the rail. ‘hat each will immensely de- 
crease abnormal wear of rails at the joints 
seems certain. The same end is accor plished 
in the Fisher bridge joint directly by the 
U-bolt which passes through it, and is one of 
the greatest merits of that joint. 

The second detect may be cured either di 
rectly, by abandoning all attempt at fishing, 
asin the Fisher joint, or it may be cured indi- 
rectly by furnishing so much extra support at 
the joints that there will be less tendeney of 
the rails to settle there, and consequently no 
eonsiderable bending and unequal wear. ‘The 
evidence seems to be clear that the three-tie 
joint does supply such extra support, and so 
greatly reduces, if not entirely eliminates the 
tendency to unequal wear. It is this fact, and 
not that the greater length makes the fish it- 
self any stronger or more durable, whieh 
constitutes the merit of that joint. It obtains 
first, a direct support from the joint tie, and 
secondly a bridge support from the two adja- 
cent ties, analogous to that which the Fisher 
joint obtains by its bridge actionin connecting 
two joints. Regardless of the joint, moreover, 
each rail end independently has additional 
support. There is an admitted theoretical 
difficultyin combining the two distinct means 
of support just mentioned effectively. If the 
joint tie be very low for example, the bridge 
strength alone will be unequal to adequately 
supporting the joint and permanent set or 
fracture may result. On the other hand, if 
the bridge tie be too high there will be an 
obvious tendency to rocking action which, 
would also be very destructive if long con- 
tinued. 

But on the other hand there is a conserva- 
tive tendency, that whatever ties are too high 
will tend to take most of the strain, and so 
settle and relieve themselves, and if the track 
be fairly well surfaced in the beginning this 


conservative tendency seems to be very ef- 


fective in its action, and to ensure sufficient 
uniformity of strain to bring the double sup- 
port into action and so maintain a reasonably 
permanent surface which does not permit of 
the settlement which is so destructive. It 
must be apparent, likewise, that the mere 
tying together fixedly of the two rail ends, so 
that both must deflect together, if at all, will 
greatly increase the effectiveness of the tie 
support, even if there be only two ties, because 
it is no longer possible for the loaded rail-end 
to deflect without the other, threwing the 
whole wheel-load on to one tie, and then sud- 
denly relieve it and throw the whole load on 
to the next tie by striking the second rail-end. 
Not only is the resistance to bending of the 
rail itself doubled by tying two together, but 
both ties catch a portion of the strain. which- 
ever one the load is over. This must inevita- 
bly be highly beneficial. 

We must confess that we think very highly 
of the principle of the Fisher bridge joint, 
even if the joint itself, in the form it is now 
before the public, be not perfect. A great de- 
fect with that joint in the past, as it has been 
with all other joints, has been that too little 
material was put into it, for the sake of econ- 
omy in first cost. It isa most fortunate fact 
that such economy is falling into discredit, as 
a very costly one. Since the life of the whole 
rail, which costs perhaps $12 in the track, is 
limited by the life at the joints, it is really a 
most extravagant economy to save a few 
dimes at the joint, if its excellence is thereby 
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injured. Given sufficient material properly 
disposed in a Fisher joint, we fail to see why 
it should not make an excellent and irre- 
proachable juint. The tworails are held firmly 
together on a solid base plate; the wear is on 
broad flat surfaces, and does not tend to pro- 
duce looseness, old joints can be used with 
new rails and vice versa; two joint ties are 
bridged and act uniformly together wherever 
the load is. These are great merits. On the 
other hand, it is claimed that the lining of the 
heads is not so well maintained as with fish- 
ing, and if the shanks are bent, as they are in 
nearly all rails, more or less, there is a posi- 
tive lateral jog; but without going into details 
now in this matter, ii seems to us that these 
objections are of a minor character, even if 
they are not easily remediable. We must not 
be understood to assert that the Fisher joint 
has not sufficient material in it, or even that 
the addition of more would not be a positive 
injury to it, but it is always a probability that 
there will not be too much, but will be too 
little, and the precise proportions which are 
best for any joint are determined only by long 
experience. 

But the Fisher joint is aradical change from 
existing types which it is only natural that en- 
gineers should shrink from, and it is undeni- 
able that there is a strong feeling among many 
of our most experienced engineers that mod- 
ifications of and additions to the existing type 
of joint will prove the best in the end. This 
feeling, being the fruit of much experience 
and observation, is entitled to great respect, 
and when we see that the greatest of all de- 
fects in the common angle-bar, the tendency 
to play up and down at the rail-ends, can be 
cured by so simple expedients as those we il- 
lustrate, it becomes the part of the plainest 
wisdom to try these and study their effects, 
which beyond all question will be good, and so 
good as to make them highly economical. 
The last two apply only to suspended joints 
and the first to supported joints. We are not 
aware that the experiment has been tried on 
any considerable scale, but it appears to us 
that the use of the Bush interlocking bolts at 
supported-joint 24 in. angle-bars in the same 
manner as they are used in the new New York 
Central joint, but without cutting the angle- 
bar entirely away, would be a most interesting 
and promising experiment, A hole could be 
drilled through the base of the angle bar, as is 
needed for the Otis joint, and a clip used with 
a projecting lug to pass through it instead of a 
flat plate. Great reduction of wear would 
probably result. The most dangerous feature 
of the new New York Central joint would seem 
to be the complete cutting away of the base of 
the angle bar at the center. It may do no 
harm, and there are strong arguments to ad- 
vance why itshould not, but we should be a 
little afraid of its introducing a tendency to 
fracture. That it is otherwise a great improve- 
ment on the plain type is very clear. 

EEE $$$ $$ 


Too Short. 


We find in a local daily the following in- 
teresting advertisement: 





WANTED TO SELL, 
AT ONCE. 


A First-class Iron Bridge. 


One hundred and five feet long, was built for the 
Central « «+ R., but was rot qnite larce 
enough. Will make a splendid Highway Bridge 
for some town. 


It can be bought at less than half Price. 


Will hold un with safety 250 tons. We want to 
sell this and other bridges. We will consider 
any offer. 
The « « « « Co. 

“2 © Vice-President. 


Certainly arailroad bridge which will carry 


safely 4,760 lbs. per running foot, as the above 
advertisement avers, ought to be a splendid 
highway bridge for any town as far as safety 
is concerned. If, as appears from the above, 
the company are anxious to sell it at less than 
half price, it certainly seems that they must 
have been making a snug profit in the first in- 
stance in order to be able to make such a re- 
duction in their present offer, as there is no 
apparent reason why a good “‘ misfit bridge ”’ 
should be regarded as entirely dead stock; 
there must be larger margins in the iron 
bridge trade, as carried on in some parts of 
the country, than has been ordinarily sup- 
posed. 

The most interesting query which arises 
from the above ecard, however, is how it came 
to be built for the—R. R. but not be quite 
large enough. Possibly the stream it was to 
cross grew a little, after the span was meas- 
ured; or perhaps it was too narrow or too low 
to give a proper clearance for the heads of 
tall brakemen or for track-walkers caught on 
the bridge. A person of a suspicious turn of 
mind might suspect that possibly the bridge 
was condemned by the railroad company’s 
engineers for poor workmanship or defective 
material, for it should be almost impossible to 
suppose that an engineer entrusted with the 
measurement and design of a bridge span 
would make such a radical mistake in its 
length that it would be impossible to use the 
structure for that site even by tinkering the 
masonry or truss. From information from 
other sources, however, we believe that the 
latter is the true solution, and that the bridge 
was actually so short that it could not be 
placed on the piers at all. It is certainly to 
the credit of the railroad company’s engineers 
that they did not permit the structure to be 
doctored by the addition of an extra panel;a 
species of remedy which is not entirely with- 
out precedent, in the case of wooden bridges 
at least. 

To the best of our knowledge and belief, 
however, and we happen to have some sources 
of information, the root of this little unpleas- 
antness lies in the fact that the managers of 
the company have so small an appreciation of 
the value aud importance of good engineering 
skill that they have taken no pains to secure 
it, and to all appearance, considerable pains 
to repel it, and while we have no evidence 
that their structures are not well designed 
and built, in one other instance at least, they 
have chown a carelessness in this very matter 
of measuring and locating bridge sites which 
is only laughable because it injures no one so 
much as themselves. In this case, an engi- 
neer in their employ was to locate the piers 
for a bridge of several spans across an arm of 
a lake, and began to measurea base line on the 
shore. His superior, however, objected to this 
as a piece of useless refinement, and the piers 
were located in some hap-hazard fashion, the 
details of which, we regret to say, we are 
unable to spread before the profession. After 
the secows had dumped in a large amount of 
rip-rap ‘‘ near enough ” to the proper place, 
as was supposed, and the rip-rap began to ap- 
pear upon the surface “‘ nearenough ” to have 
its locality checked without any fooling with 
base- lines, it was found to be far out of place, 
and the manager of this very company which 
now has a misfit bridge to sellecame to the 
conclusion (at least it was so supposed then) 
that it might have been economy to have gone 
on at the start, and located the piers by a 
base-line as his engineer proposed, since the 
work had practically to be done twice over ; nor 
was this so very many years ago. 

Experience keeps a dear school, but—one 
term at it is usually enough. In this case two 
terms have been taken, and we trust that will 
suffice, 


Lest the improper moral should be drawn 
from this anecdote that all that is necessary 
for accuracy is to triangulate from a “bas. 
line”’ we will mention one other incident of 4 
contrary nature where an engineer with too 
much reliance on a “‘base-line’”’ came to grief 
He was in charge of an important bridge with 
a long series of rather short spans over shallow 
water, and was ordered by his chief to not only 
locate his piers by triangulation, but to check 
them by piano-wire direct measurements 
This he deemed beneath his dignity, however, 
or at any rate neglected, and when the erection 
of spans begun it was found that one span was 
too long by the batter of the masonry, the bot- 
tom of the piers being where the top should 
have been, and that one of the intermediate 
piers was just 10 ft. out of place! Almost 
every engineer has to have his little experi. 
ence of this kind before he learns to be care. 
ful, just as the famous oculist had to spoil his 
‘“‘hatful of eyes’’ to learn how to make a pecu- 
liar operation, but few need a lesson on so 
large a scale, and we never yet heard of an in- 
stance, until the one which prompted this ar- 
ticle, where the same man on the same road 
needed the same lesson repeated. 

We may add for the benefit of possible pur- 
chasers that the bridge above advertised js 
still for sale,that as a highway bridge it is 
probably a bargain at the price named, and 
thatthe address of the parties which have it 
for sale can be learned on application to this 


office. 
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PERSONAL. 





M. A. Orxvopp, Jr., has been elected City En- 
gineer of Little Rock, Ark., for the ensuing year. 


R. H. Souter, General Manager of the New 
York, Lake Erie & Western R.R., has resigned bis pos) 
tion; the resignation taking effect April 30. 


Peter C. HEeNsEL has been elected Superin- 
tendent of Water-Works, at Lancaster, Pa., to succeed 
JacoB HALBACH. 


'l'HomaS SILvER, civil engineer and inventor, 
died in New York, April 12, at the age of 75. His mest 
widely known invention is Silver’s marine governor, 
for marine steam engines. He was made a member of 
the Franklin Institute, Philadelphia, in 1855. 


ALFRED NoBEL, the inventor of dynamite, 
died at Cannes, April14. The list of men is not long 
who have conferred greater benefits on mankind, and 
still shorter, of those who have seen as great results 
flow from an invention only 25 years old. 


Isaac N. MARSHALL is appointed Division 
Superintendent of the new Providence Division of the 
Old Colony R. R., in addition to his duties as Superin- 
tendent of the Northern Division. The duties of the 
general officers of the road will extend over this 
division, including J. N. Lauper, Superintendent of 
Rolling Stosk; GEorGE 8. MorrRILu, Chief Engineer; 
8. L. Minot, in charge of construction work, new sta- 
tions, and rebuilding of bridges, now in progress. The 
Old Colony R. R. Co. having leased and assumed the 
operation of the Boston & Providence R.R., the railroad 
from Boston to Providence, with the West Roxbury. 
Dedham, Stoughton and North Attleboro branches, 
will be known as the Provitence Division. 

ee 


Improved Terminal Facilities for Provi- 
dence, R, I, 





A commission of engineers, consisting of Jos. M. 
WILson, Don J. WHITTEMORE and ALFRED P. BOoL- 
LER, have just submitted to the City Council of 
Providence carefully studied plans for new termina! 
facilities in that city, which provide for the separ- 
ation of freight and passenger traffic, the straighten- 
ing of through tracks, a new and conveniently 
located passenger station, better facilities for hand- 
ling freight, the removal of all grade crossings 
by streets, and the filling in of the Cove basin, pre- 
ferably for a public park, but available for business 
purposes if thought best by the city. 

It is proposed to locate the new passenger station 
near the old State Prison, at the foot of Smith's hill. 
The station will be 560 ft. long and adapted to the 
needs of the various railways. It will have seven 
continuous tracks passing through it, two for 
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through freight, two for through passenger, and 
three for local trains. These tracks are to be separ- 
ated from the freight yards of the various railway 
companies. The four projected main tracks are so 
located that a distance of 1,730 ft., and a curvature 
of 794° issaved for the Providence & Worcester, and 
the Boston & Providence railways. The Commis- 
sion have estimated that this change alone would 
save money enough to pay 5 per cent. interest on 
about $200,000. Passenger tracks would be crossed 
by those for freight, but it is proposed to use inter- 
locking signals at the crossings. 

Provision is made on the Providence & Worcester 
for 10,000 ft. of standing room for freight trains, and 
on the Boston & Providence for 13,000 ft., and this 
does not include switches, or tracks in buildings. 

Some changes are proposed in the streets. The 
one in front of the station is to be 100 ft. wide, and 
those connected with it are to be widened. 

The other features of the proposed improvements 
consist principally in converting the Cave into a 
public park, This is considered at length in the re- 
port of the experts. It is also recommended that 
the Mochassuck river be made a covered conduit for 
surface and river water, and that the Woonasqua- 
tucket river be conducted through the park. If the 
river is as large as its name implies, however, there 
will hardly be room for it in an ordinary park, and 
in this respect the report seems open to question. 
The report also advised the construction of a belt- 
freight railway, which is already begun, and the 
removal of the tracks in Dorrance St. and across 
Market Square. When officially submitted the re- 
port seemed to meet with general favor, and it seems 
to be generally hoped that its provisions will be 
carried out. 


—— 


Report of the Brooklyn Bridge Terminal 
Committee. 


The Terminal Committee of the Brooklyn Bridge 
Board of Trustees very unexpectedly, and without 
the slightest previous notice of their intentions to 
any one, submitted the following report at the 
special meeting of the Trustees, called to consider 
the report of the Board of Experts, in which the re- 
commendations and conclusions of the Experts are 
summarily thrown at one side, and a plan adopted 
without debate which neither the Experts nor any 
one else other than its author had seen before, but 
which is of a type unequivocally condemned in the 
Experts’ report, and differs only in detail from the 
specific plans which were laid before the Experts 
from the same source and rejected. That the course 
of events in this matter may be comprehended, so 
far as it is comprehensible, we submit the following 
brief resumé of the facts : 

In our issues of March 17 and 24, we published the 
report of the Board of Experts who were appointed by 
the Terminal Committee of the Board of Trustees to 
examine and report upon plans for the enlargement 
of the capacity of the bridge. That Board, consist- 
ing of WALTER KATTE£, Chief Engineer of the New 
York Central and the West Shore Railroads, Col, 
JuLivs W. ADAMS, Ex-President of the American 
Society of Civil Engineers, and JosEPH CRAWFORD, 
Superintendent of the New York Division of the 
Pennsylvania Railroad, examined seventeen plans 
or modifications of plans, and reported to the Ter- 
minal Committee, after several months’ study of the 
matter, that ‘‘of all the plans submitted to our re- 
view the one alone which seems best to conform to 
the necessary conditions, is the simple ‘circulating 
system’, as represented in its general design by the 
plan offered by Mr. A. M. WELLINGTON, C. E., in 
which the objectionable features of all the others 
are eliminated.”’ The “ objectionable features” were 
specified in detail for the “tail switching” system 
‘now adopted) the “ head-house”’ system (that which 
was before adopted as summarily as this has been, 
but which the discussions of this journal published 
June 4and 11, aided by the resulting demand from the 
daily press at last caused to be abandoned) and the 
“loop” system, a peculiar arrangement differing ma- 
terially from the “circulating "system, except in the 
one feature of having an endless track, which we will 
not now attempt to describe. 

The Terminal Committee is the same which has 
acted in this matter from the first, but by the ab- 
sence of Mr. CHAs. MACDONALD in Australia con- 
sists only of Mr. Taos. C. CLARKE and JAMES 
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HOWELL, ex officio. Mr. CLARKE, we are informed, 
expressed himself in writing to the Board of Ex- 
perts after their report was in as “entirely agree 
ing ”’ with all their conclusions, but for some reason 
he appears to have suddenly changed his views, per- 
haps because of the exaggerated estimate of cost 
which appears below. 

This does not seem the proper place to discuss 
the details of this estimate, but besides the un- 
usual and plainly improper feature of preparing 
and acting on any estimate whatever in secrecy 
and haste, without even the formality of previ 
ously consulting the author or endorsers of the 
plan, it appears to be entirely unfair in its sub 
stance (1) in exaggerating by more than 100 per cent. 
the proper comparative cost of providing for 18 car 
trains, (2) in suppressing all reference to the fact 
that 14 car trains only were originally proposed, at 
less than half the cost for 18 car trains, which was 
an increase made only at the suggestion and request 
of the Board of Experts, (3) in suppressing all men- 
tion of the fact that there are very large operating 
economics in the circulating system, as notably in 
saving all expense for switching engines, which 
are great enough to far more than balance the in- 
terest charge ou the fair and necessary cost, leaving 
the system which has been so hastily adopted, not 
oniy admittedly inferior in other respects, but like 
wise more expensive. 


REPORT OF COMMITTEE ON TERMINAL FACILITIES 


To the Board of Trustees of the New York and Brooklyn 
Bridge. 

GENTLEMEN: The undersigned, on the 23d of Febru- 
ary, received from the Board of Experis their report on 
the enlargement of traffic facilities at the New York 
terminus of the bridge. This report, which you have 
received, is a very careful and exhaustive one, worthy 
of the reputation of its authors, and one which clears 
the way toward arriving at definite conclusions. 

The Board of Experts were not asked to estimate the 
cost of the improvements recommended by them, and 
immediately upon receiving their report the Chief En- 
gineer, Mr. MARTIN, was instructed to make careful 
estimates of the cust of lands, buildings, new machinery 
and cars necessary to apply the circulating system as 
designed by A. M. Wetuinoton, C. E., to both termini 
of the bridge. His report, just received, gives the cost 
as follows: 


|. New | Br’kivn 
Description. | York. Term’us| 
Term’us 


Total. 





Real estate for stations... $1,797,750 $ 456.500 | $2,254,250 

















Realestate for sture yards 448,000 448.000 
Station buildings.......... | 1,100,000 1,100,000 | 2,290,000 
New plant and machinery; —— 475 000 
100 NEW CATS..+--- seen cences ad 400,000 

sy Mee cece ecccccescccces ea —_—_— $5,717,250 





This is a very large sum, and one which it might be 
wise to expend, so far as it would go, in providing new 
bridges and tunnels, rather than to expend it upon the 
present briege. . 

The attention of yourcommittee and that of the Chief 
Engineer was then directed to see how the present 
system can be enlarged. The Board of Experts in their 
report (p. 10), say: 

The maxiccum capacity of the bridge railway can only 
be attained by increasing the number of cars per train 
to the limit most desirable in actual service (which ex- 
perience in operating them alone can demonstrate), 
and in fixing the headway intervals as short as abso- 
lute safety requires for handling trains of increasing 
lengths. 

This is very sound advice, and acting upon it inves- 
ti. ations have been made which show that it is imprac- 
ticable to run 18-car trains as proposed by Mr. Wet- 
LInGcTon. The Chief Engineer considers, and your 
committee agree with him, that 4-car trains are about 
as long as can be safely and quickly handled. 

This does not affect the adoption of the circulating 
system at all, for that is merely a method of avoiding 
switches and an adaptation to limited space. The space 
in Brooklyn is not limited, and there is no reason why 
the present rectangalar system with tail switching, 
modified as suggested by the chief engineer, will not 
answer every purpose for the Brooklyn terminus for 
some years to come, 

The same eystem can also be applied to the New York 
terminus, and no encroachment beyond the present 
jines of tracks upon Centre Street, and no new lands 
will be needed. This modification of the present sys- 
tem is merely to add two more tracks parallel to the 
present ones, with intermediate platforms, 

A double set of rails will be required on each track, to 
avoid the use of switches for incoming trains and to 
leave the tracks unbroken. Under the present system 
the capacity of the bridge railway is limited by the 
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time required to stop trains, unload them, switch them 

into place and reload them, which is eighty seconds. 
But if two trains can be loaded and unloaded simul- 

taneously they can be despatched in half the time now 

required, say forty seconds, thus doub!ing the present 

capacity of the road. 

The following table will show the increase: 





Oc jecied is 
£ ceo, cc] Passengers 
a _ a, © Sie ; 
2 be ue Of Slearried per br. 
= 42%46's$a . 
Systems, i eBa65 ~ % z a 
= Spi t= Zl ols“a 
= Ze As Sisse 
— = m z 
As now operated 
). with 3-car trains. 80 6 3 45 135 5.670 17,010 
As now operated 
' with4car trains. 80 |§4 45 180 7,560 22,680 
Proposed plan 4 
| tracks and 4cars 40 4 90 360 [15,120 45,360 


ER - 


The cost of this improved system is estimated by the 
chief engineer, as follows: 


Rectangular System, Four Tracks. 


N. ¥. Station. Brooklyn. Total. 


Real estate for stations, — — none 
Store yards for 75 cars, —_—— — $168,000 
Station buildings, $140,000 $120,000 260,000 
75 new cars, emees ae 308,000 
New plant and machinery, -—— — 45.000 

Total, $773,000 


Your committee have no doubt that this improved 
rectangular system is the one to be first carried out and 
used until the traffic outgrows it. There is nothing 
new or experimental about it. Jts safety has been 
tested by over four years’ experience and the convey- 
ance of 90,000,000 passengers,in more than 700,000 trains, 
without accident to life or limb, with the exception of 
the loss of a foot by a passenger in December, 1885. 

It requires slight alterations of the present ma 
chinery, and the alterations to the tracks, platforms 
and buildings can be carried out gradually and paid 
for out of the earnings of the bridge, as in the pust. 
These chan zes Will not interfere in the least with the 
traffic upon the bridge. 

The safety appliances recommended by the Board of 
Experts can be equally well applied to this system as 
to the circulating system, should it be decided that 
they are needed. 

So also a second set of overhead tracks to carry the 
trains of the Brooklyn elevated railways can be ap- 
plied to one system as well as another if they are 
wanted. It now only remains to consider what shall 
be done in the future, when this system is outgrown. 

The number of passengers carried in 1887, by three- 
ear trains, eighty seconds apart, was 27,940,000. With 
the same average number of passengers per car, the 
yearly number'‘that cun be carried will be about 75,000,000. 

Aceording to the estimate of the Board of Experts. 
this number will not be reached until 1895, or seven 
years from now. Up tothat time this proposed system 
will answer with an expenditure of $773,000, 

It seems to your committee that it would be a more 
prudent and conservative course to put this system in 
operation and postpone the large expenditure until 
the traffic demands it. 

In this age of inventions there is no knowing what 
the next seven years may produce. and if the Brilge 
Trustees are not hampered by a present expenditure 
of nearly $6,000,000, they will be ready for the best thing 
that offers. 

We now recommend that the President and Chief 
Engineer be instructed: 

First, To put four-car trains in operation on the 
present system. 

Second, To prepare for the doubling of this system 
as above described and shown in plans A and B, and 
put itin operation as soon as the needs of the traffic 
shall demand it. 

And your Terminal committee now ask to be dis- 
charged. All of which is respectfully submitted: 


T. C. CLarKE. C, E. 
JaMEs HOwELL, Prest. 


Brooklyn, April 17. 

Mr. Char!es 8. Higgins offered tho following resolu- 
tion which was unanimously adopted: 

Resolved, That the foregoing report be received and 
adoptediand the committee discharged. 

Mr. A. C. Barnes said: “I desire to know whether 
this plan can be extended to more than four-car trains?” 

Mr. T. C. CLaRKE said: “It can, but we do not think 
it will be necessary to have more than that number,” 

Mr. Bagnes then offered the following, which wa* 
unanimously adopted : 

Resolved, That the recommendations of the com- 
mitttee be and they are hereby approved, and that the 
President and Chief Engineer are hereby directed to 
proceed with the improvement as recommended, 

It is stated further in the daily press, that the “‘in- 
vestigations which show that it is impracticable to 
run 18car trains’ consisted of a report from the 
former Chief Engineer W. A. ROEBLING that to “run 
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trains of more than four cars over the bridge would 
risk its destruction or necessitate its practical re- 
building”’, which, if true, is a very extraordinary 
statement to make of such a structure, as we need 
not point out to engineers, since the exigencies of 
service may at any time require the bridge to be 
loaded from eud to end with cars, and every well de- 
signed bridge is proportioned to carry such loads 
safely. We have no belief that the statement is well 
founded, unless the bridge is likewise too weak to 
carry trains of fourcars. That any engineer should 
be willing to put his name to a statement that a 
bridge of his own design was safe for four car trains 
but was not safe for trains of 5, 10, 20 or any other 
number of cars is certainly a novelty in engineering 
literature, and one which we can hardly believe has 
been made. 


Mr. WELLINGTON has addressed the following 
letter to President HOWELL, protesting against the 
estimates put forth as the basis for the above action 
as entire perversions of fact. We forbear for the 
present all editorial comment on the matter. 

Tribune Building, NEW YORK. 
April 19, 1888. 
Hon. JAMES HOWELL, 

President Board of Trustees New York & Brook- 
lyn Bridge. 

Srr: [herewith enter my protest against the esti- 
mates prepared without my knowledge or consent, 
and used as the basis for recommendations by your 
late Terminal Committee and subsequent action by 
your Board. I allege them to be grossly exaggerated, 
and misleading in many particulars, of which the 
following are the more obvious. 

1. In exaggerating the cost of the larger 18-car 
station recommended by the Experts by including 
certain large items for which there is no founda- 
tion whatever, and by greatly exaggerating the cost 
of all the others, as specified in detail below to an 
aggregate amount of 327 per cent. or $3,889,290 in the 
obvious items, which I can now correct. 

2. In suppressing all mention of the fact that the 
larger station was put forward only at the recom- 
mendation and request of the Board of Experts, and 
by them only to obtain the largest possible carrying 
capacity, as required by your explicit instructions 
to them, and that a smaller 14-car station was orig- 
inally proposed by me, and is materially cheaper. 

3. In suppressing all mention of the fact that it is 
necessary to provide for only 8-car trains by my 
system to equal the capacity of the system which 
has been so hastily adopted, with a still further re- 
sulting economy. 

4. In suppressing all mention of the fact that 
there are large operating economies in the system 
recommended by the Experts, which far more than 
pay interest on the entire just cost of carrying out 
my system as proposed, as notably a complete sav- 
ing of some $50,000 now spent for switching service, 
which will be increased by the duplicating system 
to fully 875,000, and a saving in cost of train and 
platform men, by enabling 37 men with 8-car trains 
to do the work of 126 with double 4car trains, 
amounting to at least $53,400 a year additional. All 
mention of this contrast of $128,400 per year in op- 
erating expenses has been forgotten or suppressed 
in the figures laid before your Honorable Body. It 
is interest at 3 per cent. eon ¥4,180,000, 

The items of palpable and obvious exaggeration- 
to which I now confine myself, are in detail as fol- 
lows: 

1. New York real estate, estimated at $1,797,750. 
The assessed valuation of all the land which it has 
been proposed to be taken, deducting 320,700 for 
unused parts of blocks, is $795,950, but of this $352,- 
500 fronting on Chatham St., 44'9 per cent., includ- 
ing all the valuable part of the World French's 
Hotel lot is taken for a street improvement only and 
may be built on if desired, and one-third of $128,000, 
$52,667, is used to widen Frankfort St., and justly 
assessable on property benefited. This leaves only 
$400,783 needed for the larger building, which at 
2'y times the assessed valuation, an excessive esti- 
mate, amounts to only $1,001,960. For the l4car 
station originally proposed, $244,000 assessed or $610,- 
000 actual valuation only is taken. 

2. Brooklyn real-estate ; $456,500 allowed. Valua- 
tion of entire block proposed to be taken, $159,000. 
Only half the block is needed for the building, the 
rest is street improvement only. Full valuation of 
part needed, at 244 times assessed, $250,000. 
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3. Real estate for store yards $448,000 allowed 
the whole amount of which is absolutely withouc 
any shadow of justification. the land now owned by 
the bridge along Washington St. being far more 
than is required. On the other hand, the plan just 
adopted uses all this land for operating purposes, 
and yet only $168,000 is allowed in the estimate for 
it, for storage room which must necessarily be the 
same by either plan for equal traffic. 

4. Station buildings: $1,100,000 for each terminus 
allowed, a palpable unfairness, for as cheap sheds 
have heretofore sufficed, and it is proposed that 
they shall suffice, they will equally weil suffice for 
the system recommended by the experts. Further- 
more, as only 8-car trains are needed by my system 
to equal the proposed system, with track room 
within the station for only 8 cars instead of 16, a 
building of less instead of greater cost will give an 
equal quality of accommodation. As only $260,000 
are allowed for the latter no larger sum at most 
should be charged against the other plan and will suf- 
fice for buildings of better appearance than the pre- 
sent ones, good for eight or ten years, and capable at 
any time of enlargement, while the others are not. 

5. New plant and machinery, $475,000 allowed. 
An exaggerated estimate even if the entire driving 
engines had to be renewed for 18-car trains, but the 
present new plant of 1,400 H. P. is ample for 14 to 16 
car trains, and on a basis of 8car trains and the 
same number of cars per hour no change in motive 
power whatever can be required. A sum, consider- 
ably under $100,000 is ample for all necessary 
changes of sheaves, etc. 

6, New cars; 100 allowed, costing $400,000, against 
only 75 for the other plan. As the old stock is 
equally available for either this difference is pal- 
pably unfair. On the contrary, as two trains at 
each end are constantly out of service switching 
which are not needed in the circulating system, 
16 cars less instead of 25 cars more wonld render the 
same service, an exaggeration of $164,000. The esti- 
mates on a true and false basis therefore compare as 
follows: 








Esti- Exaggera- 

mated, Actual. tion, 
1. New York real estate, $1,797.750 $1,001,960 $795,790 
2. Beooklya real estate, 456,500 25u,000 206,500 
8. Land for storage, 448,000 none 448,000 
4. Terminal buildings, 2,200,000 300,0°0 1,900,000 
5. New plant and machin’y 475,000 10,000 375,000 
6. New cars, - 400,000 236,000 164.000 
$5,777,250 $1,887,960 $3,889,290 


This sum of $1,887,990 represents the utmost which 
can be charged up as the proper comparative cost of 
the 18-car station recommended by the Experts with 
any pretense of fairness. Interest on it at 3 per eent. 
is $56,639 per year, against which there is an annual 
saving in operating expenses of some $128,400, so 
that these plans will in effect cost some $70,000 a 
year less than nothing, whereas your Board has 
promulgated statements resting on the sole author- 
ity of an unsuccessful competitor before the late 
Board of Experts, which represent this cost as 
$5,777,250. 

On the strength of such misstatements your 
Board has rejected carefully considered ana fully 
endorsed plans, which save more than they cost to 
begin with and are capable of indefinite expansion, 
to adopt without discussion, a hastily prepared 
modification of a plan which your own experts em- 
phatically condemn, which is of an admittedly tem- 
porary and non-expansive character, which costs 
$773,000, which gives even worse accomodation than 
now in many important respects, and which involves 
operating difficulties and dangers of the gravest 
character wLich your Board seems to have regret- 
table difficulty in comprehending, but which are 
none the less real and readily shown to experts. 

Having been invited by your Board of Experts of 
their own motion to submit my plans to them, and 
having been at considerable trouble and expense to 
do so fally, and having been successful in that com- 
petition I consider myself plainly entitled to object 
to such action on the strength of ex parte estimates 
whose possible mala fides stands out upon the sur- 
face, although I make no such charge. 


I have now therefore the honor to request, and in 
so far as I have the power to demand, that the plans 
you have just adopted, and the statements and esti- 
mates on which that action was based, be referred 
with the rest to your late Board of Experts and to 
another likewise, if you choose, feeling satisfied that 
three disinterested experts in transportation and 
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engineering cannot be found in America, who wij) 
not sustain all and singular the statements of this 
letter in their material substance. 
Respectfully submitted, 
A. M. WELLINGTox 
rr 

WE learn that there is a prospect of something 
being done in the matter of changing the m ethiod of 
conducting our public works, which has been « 
much discussed in the past few years, and that the 
strong efforts made in Congress with this end jp 
view, promise some results, if not at this sessioy 
then at another. A strong sentiment is certainly 
developing in its favor. In this connection it may 
be said that the ‘‘ Committee on Public Works,” ave 
in need of more money to carry on their efforts in this 
line. Circulars have been sent out to this effect to 
various engineers. Contributions should be dj. 
rected to L. E. COOLEY, Secretary, 171 La Salle st. 
Chicago. 


rr 


SOCIETY PROCEEDINGS. 


American Society of C vil Engineers.—At the 
meeting on Wednesday, April 18, J. James R. Crors in 
the chair, the Secretary announced the deaths of Gen, 
Q. A. GILLMoRE and Mr. Gro. EMERSON, members. The 
announcement was also made that the Annual Conven- 
tion will be held at Milwaukee, Wis., probably during 
the last week of June. 

The subject for the evening was ‘‘The Manufacture 
of Brick’, in connection with which the Secretary read 
a letter from Mr. Purrtneron, brick manufacturer, of 
Purriogton, Ill. The use of the clay from the Chicago 
river has been proved to be impracticable on account of 
its wetness, but the blue clay which underlies the city 
ean be used. Mr. Purrington’s works ure near Chi- 
eago, but the clay is of a different character: after ex- 
eavating it by hand and breaking it up by dynamite,a 
steam shovel was adopted, with a dipper of 1 cu. yd. 
capacity. In place of dump cars, which easily get out 
of order or broke, he uses a dumping track. The dry- 
ing tunnels are 36 ins. wide by 48 ins. high and the 
steam is removed by an exhaust fan. O1 is used for 
fuel, with satisfactory results; hot oil, hot steam and 
hot air are necessary for proper combustion. The 
Chambers stiff mud ma*hine is used. A visitor de- 
scribed the works of the American Brick & Tile Works, 
at Poillipsburg, N. J., and referred to slate bricks, 
manufactured from crushed slate. They are rather 
more expensive than clay bricks, but the cost is offset 
by their advantage for high walls and structures on ar- 
eount of their greater compressive strength; the 
strength of stone is about 6,000 Ibs, per sq. in.; of Phila- 
delphia pressed brick,3,200 ibs. ; and of slate brick, 7,200 
lbs. Another advantage is that they absorb much less 
water, and the water only penetiates to a depth of 
about % ia. Samples have been ineladed in the tests 
on the resistance of different materials to percolation 
of water under high pressure, being made by Mr. 
CH URcB, Chief Engineer of the New Croton Aqueduct, 
Mr. CARTWRIGHT stated that brick should be souked in 
water, not merely wetted, before being used. Mr. 
CaLviIn ToMKINS described different forms «f end ut 
off, side cut off, and moulding machines. He stated 
that drying by steam was b-tier than by hot air, the lat- 
ter drying the brick too quickly, causing them to check. 
Some experiments with oil for fuel have been made at 
Haverstraw, N. Y.: tne results are Satisfactory, as the 
heat is steady and under contr |, doing away with the 
loss from checked arch bricks. Mr. A, FTELty sug- 
gested the advisability of a uniform and standard size 
of brick, but it was objected that it would be difficalt to 
ensure the making of a standard size, as different clays 
shrink differently in burning, and the burning would 
also have a varying effect. Such a standard is, how- 
ever, desirable and its adoption is possible. 

Mr. Hageis exhibited a piece of wood taken from an 
old house in New Hampshire, the wood being almost 
entirely eaten away by black ants. This caused some 
discussion on different insects destructive to wood and 
other material. 

A letter was read from Mr. Hawkes, of Arkansas, ask- 
ing for information as to methods of measurement of 
masonry. The contractor fora dam claims double pay 
for corners, and all openings to be measured as solid, 
with which ideasMr. Hawkes does not agree. was 
suggested that the way in which the specifications 
were drawn up would be of importance in inuividual 
eases, 








Cincinnati Association of the American Society of 
Civi: Engineers.—A number of members of the Awer- 
ican Society of Civil Engineers met in Cin ionati, 
April 17th and organized the “Cincinnati Association 
of American Society of Civil Engineers”, for the par- 
pose of discussing questions of interest pertuining to 
the parent soviety. Col. Wa. E. MERRILL, U. 58. A., was 
elected President, and G. B. NicHoison, Secretary 
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Members of all classes are e igible. The aim of the or- 
ganization is to bring together the Cincinnati members 
and such scattering ones as are within easy reach, or 
ean make it convenient to visit Cincinnati at intervals. 


Engineers’ Club of Kansas City, Mo.—At the regu- 
lar meeting, April 2, a letter was presented from Mr. 
L E. CovuLey to the committee on National Public 
Works, stating that delegates from the various engi- 
necring societies would meet in Washington, April 9 
and 10; it was voted to send a delegate to the meeting. 
The following were elected to membership: Members; 
Cas. C. Gitman, Rost. GruuHaM, CHaAs. 8. Brown, 
Jas. H. Grove, E. J. ReMrLLon and FRANK ALLEN: As- 
sociate Members, J.B. HopGpon and Gero. K. MusseEL- 
MAN. 

KENNETH ALLEN, Secretary. 


Western Society of Engineers.,—The 247th regular 
meeting was held April 3,Mr.C. A. SrroBe., Cbair- 
man pro tem, 

The Secretary and Treasurer reported the finances 
in goed conditicn. Tne Committee on “Specifications 
for Highway Bridges’ was not ready to submit a for- 
mul report. The subject was, however, taken up and 
discussed at some length on the line of the last meet- 
ing. The Committee on “National Public Works” sub- 
mitted the following report. 

Your Committee reports that it has received from the 
Executive Board of the Council of Engineering Socie- 
ties on National Public Works, a publication entitled, 
“Reorganization of National Publie Works, Part I. Pro- 
posed Legislation”, containing a modification of the 
Cullum-Breckintidge Bill for the establishment of a 
Bureau of Harbors and Waterways, which it is pro 
posed to urge upon Congress. A copy of this publica- 
tion has been sent to each member of the Society ac- 
companied by a request from your Committee for a 
contribution of $2.00 from each member, on Society 
account, and as much mere on individual account as 
each member can afford. This is in response to an as- 
sessment of one dollar per capita on the membership 
of the several societies by the Executive Board of the 
Council. 

The publication referred to sets forth the whole ques- 
tion so fully that it is unnecessary for this committee 
to report upon the merits cf the question. It is 
believed that the efforts of the Executive Board should 
meet with the fullest codperation and support by this 
Society. Your Committee, therefore, invites discussion 
of the proposed !egislation and the adoption of the fol- 
lowing resolutions: 

Memorial from the Western Society of Engineers to the 
Senate and House of Representatives of the United 
Mates of America in Congress Assembled. 
Wuereas, Our National Public Works, in their legis- 
lative and administrative conduct, have, for many 
years. been subject to severe and just criticism, and 
thev are without a well considered policy or a consist- 

ent purpose, and 

_Wuerkas, It is believed that the careful considera- 
tion of the whole question, the formulation of adefinite 
policy and the constitution of a specific agency for its 
execution, will place our public works before the 
people on a conceded basis of merit, will develop a 
defin.te system and secure regular appropriations, and 


thas rapidly develop important and necessary facilities 
fot Snes and create new industries, therefure* 
oe 

Resolved, That the Western Society of Engineers ap- 
proves the ge: eral purpose of the Cullum-Breckinridge 
Bill for the establisnment of a Bureau of Harbors and 
Waterways, and believes that, in conjunction with 
proper changes in the Rales of Congress, it will remedy 
the evils now complaiued of, 

Rvsolved, That the modified bill, proposed by the Ex- 
ecutive Boa:d of the Couucil of Engineering Societies, 
meets the apvroval of this Society, subject to such 
changes in minor details as close study may show to be 
desirable, 

T * Committee also submits the following for ap- 
proval: 

Kesolved, That the Committee on National Public 
Works of this Society is authorized and instructed to 
promote th» purpose of these resolutions. 

vespecttully submitted. 
L. E. Cooury, 
Hero B. Herr, 

ae Cuas, Fitz Stmons. 

Chicago, IIL, April 3, 18%, 


The changes in the Rules of the House, which are in- 
tended to supplement the bill, were explained at 
length; also the general theory of the biil in regard to 
maintaining an efficient organization. After discus- 
sion, the report of the Committee was accepted and the 
memorial and resolution adopted. 


Committee on 
National 
Public Works. 





Convention of American Water-Works Assoc'a- 
tion.—The Eighth Anuual Meeting of the above Asso- 
ciation was called to order in one of the parlors of the 
Hollenden House, Cleveland, O., on the 17th at 11.30 a.m. 
by Presifent J. T. Fannrno, with Secretary J. H. 
Decker, and a large number of Members ard visitors 
inattendance. After roll call, approval of minutes of 
last me ‘ting, and election of new members, Mr. DaR- 
LING, of Pawtucket, R.I., President of the New England 
Water Works Association, was invited to take a seat 
wi bh President Faxntnc. In so doing President Dar- 
LING acknowledged the compliment to his society with 
a few appropriats remarks. An invita’ ion of Mr. BuRKE 
of the Lake Shore Foundry, to witness the > ng 


of a large iron steamer, in the afternoon, together with 
other invitations, was referred to the Executive Com- 
mittee. L. H. GARDNER, of New Orleans, asked if an 
opportunity could be had of witnessing the use of crude 
petroleum as fuel. which was replied to by Mr. C. G. 
Forces, of Cleveland. An invitation was extended to 
the Givil Engineers’ Club of Cluvel ind, the Water Com- 
missioners. and similar bodies to meet with the Con- 
vention and take part in the proceedings. President 
FANNING then read his address on “Water Supply 
Treatments and Sources.” A full reportof tne proceed- 
ings of the Convention with abstracts of the important 
papers read will be given in our next issue. 


CONSTRUCTION NEWS. 


Bridges and Canals. 


Bridze Notes.—Houlton, Me:—An iron bridge is to 
be built to replace the wooden one across the Meduxne- 
k- ag river at a cost of $10,000. 

Orono, Me.—The city proposes to buy the toll bridge 
over the Stillwater river. 

Damariscotta, Me.—It is proposed to build an iron 
bridge across the river to Neweastle. A proposition 
has been made to build it for $2,000. 

Boston, Mass.—The Council Committee on the 
Charles River bridge has been investigating the river 
bridges at Chicago. They will probably rep rt in favor 
of the bridge, but the Navy Department claims that 
such a structure would be an obstruction to vessels 
going to the navy yard. 

Norwich, Conn.—The town has decided to build the 
Franklin St. stone arch bridge on a slightly modifled 
plan, doing the work by the day. 

Buffalo, N. ¥.—The Bridge Committee has reported 
in favor of bridges across Scajaquada creek at Dearborn 
St. and Elmwood Ave.; they will cost $23,000 and $50,000 
respectively. 

Camden, N. J.—The Bridge Committees of Camden 
and Burlington counties have declared the Pensaukin 
bridge unsafe and have closed it to traffic. The bridge 
is of iron, cost $5,200 and was only opened last summer. 

Georgetown, D. C.—The new free bridge across the 
Potomac river was formally opened April 11. 

Cleveland, 0.-— The city proposes to issue bonds for 
$85,000 for rebuilding the Seneca St. bridge. 

Zanesville,O.—The bill toauthorize the County Com- 
missioners to build a bridge across the Muskingum 
river at the north end of Underwood St. has been passed 
by the Senate, but with an amendment reducing the 
expenditure from $75,000 to $35,000. The Commissioners 
have authority to build the bridge without submitting 
the question to public vote. 

Jeffersonville, Ind.—The question of voting $75,000 
to the aid of the Louisville & Jeffersonville Bridge Co., 
will be an important feature in the city election May 1. 

Chattanooga, Tenn.—The final arrangements have 
been made for the construction of the Market St. 
bridge. The center span will be 150 ft. The bridge will 
be builtSby the Decatur Iron Bridge & Construction Co., 
of Decatur, Ala., and will cost about $200,000, Work 
will be commenced early in May and completed in 10 
months. 

Memphis, Tenn.—The Senate, at Washington, has 
passed the amended bill for the construction of a bridge 
across the Mississippi at Memphis. The middle span 
is to be not less than 700 ft. and the others not less than 
600 ft.; clear headway 75 ft. "The bridge is to be for rail- 
way and highway traffic. 

Newport, Ky.—The Board of Engineers appointed 
by the Secretary of War, have approved Mr. Bovs- 
CAREN’S plans for the Ohio river bridge at this poin:. 

Detroit, Mich.—There is considerable opposition to 
the projected “winter” bridge.——At a recent meeting of 
the Coune?] it was decided thatthe contract with the 
Milwaukee Bridge Co. for the Belle Isle bridge should 
stand. 

Chicago, Iil.—The Wells St. bridge hasbeen removed 
to the new site at Dearborn St. Work has been com- 
menced on the new Wells St. bridge. The masonry will 
be done by FitzSimons & Connel, and the Keystone 
Bridge Co, has the contract for the superstructure. 

Grand Forks, Dak.—The bill authorizing the con- 
struction of 2 bridges across the Red river will probably 
be passed. The surveys have been made, and bids will 
be asked for soon by the City Council. The city voted 
4 years ago to issue bonds for $75,000 for 2 bridges. 

Randolph, Mo.—A pontoon bridge across the Mis- 
souri is proposed, similar to the one at Prairie du 
Chien, Wis. Mayor Derrcn, C. E., estimates the cost at 
$50,000 

Omaha, Neb.—The only opposition to the bill au- 
thorizing the Nebraska Central Ry. Co. to bridge the 
Misrouri at Omaha, comes from the Union Pacifle Ry. 
Co. 
Nebraska City, Neb.—It is thought the Missouri 
Pacific will bridge the river here; being the second 
railway bridge. 

Hull, P. Q., Canada.—The bridge across the Gati- 
neau river, at Gatineau point, below Hull, is expected 
to be constructed before next summer. It will be an 
iron structure and will cost $28,000. The city will pay 


$5,000; the Quebec Government, $10,000; the Dominion 
Government, $5,000; and the municipalities, $8,000, 

New York State Canals.—-The Assembly Committee, 
Albany, N. Y., has reported favorably the bill for 
lengthening the locks and otherwise improving the 
canals, but reduced the total appropriation from $1,- 
000,900 to $530 000, 


A Wiscon-in Canal.—Surveys are being made fora 
eanal from Superior, Wis.,to one of the lakes on the 
St. Croix river. The object of the survey isto prepare 
estimates to be presented at the next session of the 
Wisconsin legislature. 

Thames River Bridge.— The surveys have been 
made and contracts let forthe New York, Providence 
& Boston R. R. bridge across the Thames river at New 
L ndon, Conn. The dra¥ will be 500 ft., wich an opening 
of 225 ft. on each side of the center pier. At the middie of 
the river the water is 60 ft. deep, with 60 ft. of mud 
above bed rock. A. P. Botier, of New York, is the 
engineer. The cost will be about $1,000,000, Work will 
be commenced shortly, and the contract calls for the 
completion of the bridge by June 1889. 


The Little Rock B:idge & Tunnel Co. has been 
incorporated to build a bridge across the Arkansas 
river for the St. Louis. Arkansas & Texas Ry. Presi- 
dent, J. W. Puruuips, St. Louis, Mo.: Secretary, JoHN 
C. ENGLAND, Little Rock. Ark. Capital stock, $400,000. 

Viaducts.—Milwaukee. Wis.—A viaduct will be built 
across Deer creek, at South Bay St., by the city and the 
Chicago & Northwestern R. R. Co. jointly. City Engi- 
neer BENZENBERG will prepare the plans and the work 
will be done by the North Chicago Ro' ng Mills Co, 

Kansas City, Mo.—It is expecte that work will be 
commenced shortly oa the Forrih St. viaduct. City 
Engineer DonNELLY will superintend the work. 

Denver, Col.—A viaduct is projected to connect the 
South Golden road on the west. with Colfax and Grand 
Aves. on the east. Plans have been prepared by R. D, 
HosBarrt, C. E. 

RAILROADS. 


East of Chicago. 
Existing Roads. 


New York & Long Island.—The company’s applica- 
tion to the New York City Aldermen for permission to 
construct tunnels for rapid transit lines 60 ft. below 
the surface in New York City and beneath the East 
River to a terminas in Brooklyn has been refused. 
The majority report of the committee to which it was 
referred favored tbe poliey of bottling up New York 
City on its own little island until all the available room 
upon it was utilized, aud deseanted on the policy of 
bene fiting ‘the sand hills of Long Island.’ It is hard 
to conceive of a more short sighted and suicidal policy 
so far as increasing the real estate values of New York 
City is concerned, It is of a piece with the action of 
Philadelphia citizens toward the new Readiog Ter- 
minal plans, described elsewhere in this issue. 


Hereford.—This road is to be built from Cookshire, 
P. Q., on the International extension of the Canadian 
Pacific, to the New Hampshire boundary,to connect with 
the Upper Coés railroad, built last season from North 
S'ratford, N. H., to the Interuational boundary. D. 
WriuiaMs, of Cookshire, is Chief Engineer. 
for grading are to be let by May 1. 
about 35 miles.. ; 

Zanesville, Mt. Vernon & Marion.—The fight be- 
tween this company, which is building a belt line at 
Zanesville, O., and the Zanesville, Neweomeratown & 
Cleveland. which desires terminal facilities for its pro- 
posed line at the same point,has broken out afresh, and 
work has been suspended till the trouble can be settled 
by the courts. 

Boston & Providence.—The Old Colony Co. took 
poseession of this property on April 12. 

Muncie Belt.—A belt railroad is under construction 
at Muncie, Ind. The line will be 16 miles in length, cf 
which 4 miles are now under construction. 

Cleveland, Lorain & Wheeling.—A reconnoisance 
has just been made for a branch from Millport ria 
Myer’s Lake, to Canton and New Lisbon, O. 

Pennsylvania, Poughkeepsie & New England.— 
It is reported that grading has begun on this road 
which is to run west from the Poughkeepsie bridye. 

Central Vermont.—A branch is projected from Chat- 
eaugay. N. Y., on the Ogdensburgh & Lake Champlain 
Railroad,to Chateaugay Chasm and thence tothe Inter- 
national boundary to connect with the St. Lawrence & 
Adirondack Railroad, noted last week. 

Lehigh & Susquehanna.—Work has begun on a 
branch from Siegfried’s, Pa., to Egypt. Lebigh county. 

New York, Chicago & St. Louis.—The matter of 
constructing a branch from Stuartville to Findlay, O.., 
will be decided at the annual meeting, to be held at 
Cleveland, May 2. 

Evansville, Terre Haute & Indianapolis.—It is 
currently reported that this company is behind the 
Indianapolis & Southwestern enterprise, whose incor- 
poration was noted last week. Surveys are now in 
progress, : 
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Cincinnati, Hamilton & Dayton.—Contracts have 
been let for the extension from McComb’s to Findlay, 
O., a distance of 10 miles. 


New Projects and Surveys. 
Tilton & Belmont.— 


BELMONT, N. H., April 18, 1888, 
EDITOR ENGINEERING NEWS: 

Our road is to be six miles long, running through the 
towns of Belmont and Tilton. The line has been sur- 
veyed, most of the right of way deeds are taken, and 
contracts will be let sometime this spring the line to be 
completed this season. There will be one bridge 495 ft. 
long. The Copneord and Boston, Concord & Montreal 
Railroads are back of the enterprise. CHas, E. TILTON, 
of Tilton, N. H., is President, and C. O. Foss,of Concord, 
is Chief Engineer. 

Epwin ©. Bean, Secretary. 

Castine & Bangor.— 

Banaor, Me., April 12, 1888, 
EpiTroR ENGINEERING NEWs: 

The surveys are al! complete for_the Castine & 
Bangor railroad from Bangor through Brewer, Holden, 
Dedham, Buckspurt, Orlnod and Penobscot to Castine 
Harbor. Work is generally light and maximum grades 
are) percent. There will be a 1,100 ft. iron bridge over 
the Penobscot river at Bangor. The road is projected 
inthe interest of eastern Maine, Bangor being a com- 
mercial center and Castine a seaport always open. 
Tne Canadian Pacifie and Bangor & Piscataquis will 
interchange business with us. The right of way is 
nearly secured, the sale of bonds is meeting with tavor- 
able consideration, and contracts for construction will 
nrobably be let some time this spring. Jas. ADAMs, of 
Bangor, is President. 

Tne Northern Maine Railroad, from Presque Isle to 
Mattawamkeag, will probably be commenced this 
summer. 

A. M. Devereaux, General Manager C. & B. R. RB. 


Lantern Hill.—The Silex mine and works in the 
town of North Stonington,Ct., have been purchased by 
Now York City capitalists, and a reconnoisance was re- 
cently made forarailroad from the works west to the 
Thames river. 

Haverhill & Lawrence.—This Massachusetts project 
has been revived and is endeavoring to obtain right 
of way through Lawrence. The right of way bas been 
secured through Bradford and Methuen. It is!stated 
that the line will eventually be continued to Boston, 
securing an entrance to that city over the Fitchburg 
tracks, C. E. Wiearn and Geo. A. HALL, of Haverhill, 
are interested. 

Wilkesbarre & Williamsport.—Two corps of engi- 
neers are at work on the survey for 4 railroad between 
these Pennsylvania cities. The proposed route is via 
Harvey’s Lake and Plymouth Junction. 


SOUTHERN 


Existing Roads 


Buena Vista & Ellaville.— 

AMERICUS, Ga., April 12, 1888. 
EprroR ENGINEERING NEws: 

Our line formerly ran from Buena Vista to Ander- 
sonville, Ga., via La Crosse. From La Crosse to Ander- 
sonville the distance was 6 miles, und this end of 
6 miles was, last year. torn up and the line changed 
from La Crosse to Americus instead. The distance 
from La Crosse to Americus 18 9 miies, making a aif- 
ference of 3 miles only in track laid last year over the 
length of the original line. Preliminary surveys are 
about completed and engineers are now locating the 
extension of the road from Baena Vista to Columbus, 
Ga., 35 miles. When this is built, which will be at once, 
it supplies the only missing link in a new through line 
between Kansas City and Jacksonville, Fla., via the new 
Columbus & Western road of the Central Railroad & 
Banking Company, of Georgia. 

Urntrau B. Harrop, President. 

Georgia Pacijic.—The town of Winona, Miss., has 
voted $65,000 aid to the extension from Columbus to 
Greenville, Miss. Other towns have the matter under 
consideration. The company has offered its stock- 
holders the privilege of subscribiag to the loan of $2,520,- 
ovo for the completion of the line and there is little 
doubt that the extension will be pushed through this 
season. 

Kanawha & Ohio,—About 100 men are at work on the 
6 mile extension let op April 9,toJ.N. Lamkin. It is 
stated that the line will be pushed on south about 
30 miles this se1son. 

Central R. R. of Georgia.—President ALEXANDER is 
reported as saying that his recent visit to New York 
completed the arrangements necessary for the building 
of the extensions of thissystem. The line from Eden 
to Americus and the extension from Buena Vista to 
Columbus will be the first to be constructed. A line 
from Milledgeville to Tenille is also contemplated. 

Louisville, New Orleans & Texas.—A branch is said 
to be under consideration from Huntington, Miss., 
northwest about 50 miles. The report that a ferry 
transfer and incline was to be established at Helena. 
Ark., proves to be without fuundatic n. 

Ohie River.—Through trains are now running over 
the new bridge across the Great Kanawha river at Point 
Pleasant, W. Va. 

West Virginia Central.—About 800 hands are at 
work on the Cheat river extension from Thomas to 
Leadsville in Randolph county, W. Va. 

Troy & Tiptonville.—Grading is about finished on 


this road between Rives and Troy, Tenn., a distance of 
6 miles. 

Georgia, Carolina & Northern.—This road is com- 
plete from Monroe, N. C., to the South Carolina State 
line and a short section has been opened for traffic. 

Cape Fear & Yadkin Valley.—The preliminary 
survey is nearly completed from Fayetteville to Wil- 
mington. N. C.,80 miles. On the Stokesdale and Madi- 
son branch about 5 miles are graded, and it is thought 
the whole line will be ready for the rails by Aug. 1. 

Maysville & Big Sandy.—Tracklaying is being 
pushed on the gap between Maysville and Ashland. 
Some trouble has arisen with the contractors for ma- 
sonry and the company may be delayed by legal pro- 
ceedings from gaining possession of its line. 

South Atlantic & Ohio.—Tne 2% miles still to be 
built on this Virginia road are to be put under eccntract 
at once. This will bring the road to Big Stone Gap. 
C. H. Jones of Bristol, Tenn., is Chief Engineer. 

Mobile & Dauphin Island.—It is not known when 
work will be resumed on this Alabama road. A great 
amount of dredging will be required before the piers 
at Dauphin Island will be accessible to any but ves- 
sels of light draft. 

Lynchburg & Durham.—Grading is nearly finished 
on the first 10 miles from Lynchburg, Va.,to Kustburg. 
The grading for the next 23 miles to Staunton river in 
Campbell county and for 26 miles in Halifax county has 
been let. The contracts for 10 miles in Durham eounty, 
N.C., and for 10 miles in Person county, N. C., will be 
let vecy soon. Peter J, OTrY of Lynchburg is Presi- 
dent. 

New Projects and Surveys. 
Decatur & Moulton Heights.— 
Decatur, Ala., April 16, 1888, 
EpitoRk ENGINEERING News: - 


The Decatur & Moulton Heights Railroad is to be a 
hurrow gauge dummy line to run from Decatur to 
Trinity, about 8 miles, The road is projected in the 
interest of land companies and the cash for building 
the jine and the right of way have been secured. Sur- 
veys will begin immediately and contracts for econ- 
struction will be let very soon, J. F. Scotr is President 
and P. Jones is Chief Enginesr. 

W. E. Forrest, General Manager. 


Eastern Nashville —The city of Nashville, Tenn., 
seems to have a dummy railroad fever, The latest pro- 
ject is the Eastern Railroad, chartered by J. E. Harris, 
Cuas. T. Cote, Taos, 8, WEAVER and others. 

Charleston & Gauley Bridge Railway,—The pro- 
moters of this enterprise at Charleston, W. Va., are 
securing right of way for their proposed line. Epwarp 
B. KniGcut is interested. 

Darlington & Hartsville.—A project is being 
agitated at Darlington, 8. C., for the construetion of a 
railroad to Hartsville, about 15 miles. 

Mobile & Southeast Alabama.—Inecorporated in 
Alabuma by 8. D. Brown of Mobile and others, to build 
a railroad from a point on the line of the Mobile & 
Montgomery Railroad near Brewton, through five 
counties in Alabama to Abbeville. Henry county, 

Decatur, Chesapeake & New Orleans.—The city of 
Shelbyville. Tenu., has nearly completed its subscrip- 
tion of $40,000 to the stock of this company, and it ‘s 
stated that grading will begin at once. Jos1an Fiour- 
noy of Decatur, Ala., is Chief Engineor. 

Madison & Southeastern.—The charter of this com- 
pany is pending before the Kentucky Legislature. 
The projected line is to run from Madison. Ind., south 
through Newcasile. Henry Co. Ky. 

Springfield & Adairsville.—A railroad project is 
being agitated for a line from Springfield, Tenn., to 
Adairsville, Ky., about 12 miles. J. W. Moorss of Be- 
vier, Ky., is interested. 

Missouri, Tennessee & Georgia. — The company 
which was organized at Humboldt, Tenn., about a year 
ago, is reported to be now making some effort toward 
constructing a line from a point on the Mississippi 
river opposite New Madrid, Mo. to Humboldt, about 50 
miles. C. H. Ferret of Humboldt is Treasurer. 


THE NORTHWEST. 


Existing Roads. 

Duluth, Huron & Denver,—This company was in- 
eorpora'ed Feb. 15, 1886 by JcHN P. Conxey, Dubuque 
Ia.; E. P. CALDWELL, CHARLES M. Hanson, and Lesiie 
Durtey, Huron, Dak.: Frep T. Day, Milwaukee, Wis.; 
T. ©. Day, Indianapolis, Ind.; C. E.MaAHLe,FRANKLIN C, 
Piatt, Waterloo, Ia.; E. J. Hopason, St. Paul, Minn. 
with a capital stock of $10,000,000 and much noise was 
made during the season of 1887 over the great trunk 
line which the company was building. Farmers all 
along the route were induced to work on the grading 
and in this way’a good deal of earth was moved all 
along the line from Sauk Center, Minn., east about 100 
miles, which was paid fur in promises, According to 
present advi’es the assets of the comoany consist ofa 
stove, an office desk, and $1.50 in cash, and it is stated 
that the whilom promotors of the enterprise have pre- 
ferred to leave the fruits of their Jabors for others to 
reap rather than face the crowds of irate workmen de- 
manding their pay. 

The foregoing episode is of a class very familiar in 
the annals of railway building and such cases probably 


will continue to recur until people grow wise envusp 
not to be duped by promoters of railway enterprises o; 
the wildcat order. 

Chicago & Eastern Tllinois,—As announced in |qst 
week’s contracting records, the grading is to begin at 
once on the extension from Momenee, II1., to Goodland. 
Ind., to connect with the Chicago & Indiana Coal k. p. 

Wabash.—It is reported that the company has jus; 
made arrangements for the interchange of thro igh 
traffic with the Ontario Dispatch and the Rome, Water. 
town & Ogdensburg. 

Grand Trunk.—Premier GREENWAY of Manito} j. 
reported as stating that from various interviews wit), 
General Manager Hickson he concludes that the 
company will build to Sault Ste. Marie at an early date 
Itis alsogiven out that the Grand Trunk will reve) 
Winnipeg overthe St. Paul, Minneapolis & Manitob, 
tracks, though itis not stated howthey are to rege) 
them over the present intervening space of severg 
hundred miles. 


IUlinois Central,—The company has filed a mor 
gage for $15,000,000 tothe United States Trust Compan, 
of New York City, to secure a loan for extensions and 
equipment. 

Chicago, Burlington & Quincy.—The following 
estimate of the total cost of the strike is given by th. 
Chicago Tribune : 


“Loss of wages. *Q’ Road, $306,135; pay-rol| o! 
brotherhood. $159,450; Grievance Committees’ ioss «| 
wages, $30.870; Grievance Committees’ expense a». 
count, $22,050; non-union men subsidized, $20,000; e 
penses of headquarters, $3,375; Santa Fé and ot) 
strikes, $24,700; co-t of switchmen’s strike, $25.00 
miscellaneous, $10,000; total, $601,580. 

“Of the cost to the soeaee Company the follow 
ing estimates are made: ss in traffic receipts 
$1,800,000; special police protection, $180,000; cost of 
engaging hew men, $50,000; damage to property, $50,000 : 
miscellaneous, $20,000; total, $2,100,000. hese areal! 
direct losses, affecting one or the other of the eonfos 
tants in the great strike. There are indirect losses ¢, 
the commercial community scattered through tie 
whole ramifications of the “Q” system in severs: 
States. Besides these, hundreds of minor employs 
have been thrown out of Work.” 


The annual report for 1887 makes the 
showing: 


following 


Gross earnings . $27,576,078 
Increase over previous year.. R47 

16,097,015 
1,606.29 
11,478,165 


Expenses ‘ 

Increase over previous yea 

Net earnings 

Decrease over previous year. 

TOR) BRO CRATES. .0ccscccscccsscccesse Saas 
‘Total funded debt 

Increase over previous year. ..-.-.sse.eseee os 
Expended in construction and equipment... 


New Projects and Surveys. 


Sioux City Rapid Transit.—This company bas 
been incorporated to build an elevated railroad, at 
Sioux City, Ia. E, O. Peters is President. 

Lenox & Avondale.—This company has been char- 
tered by Perry H. Smits, Joun 8. BuRKE and others of 
Chicago to build a short railroad from New Lenox, 
Will county, to Avondale, Du Page county. 

Winnipeg & Southeastern.—This company which is 
just being organized will apply to the Manitoba legis- 
lature fora charter. Thelineistorun from Winnipeg 
to the boundary to connect with the proposed Duluth & 
Winnipeg. Among the promoters of the enterprise are 
J. H. AsHpown, W. F. ALLoway, JoHn B. MaTuer, A. 
McDona.p,E.C.Ecan and W, R, Sincrarr, of Winnipeg. 

Ontario, Manitoba & Western.—This enterprise 
is said to be regarded with disfavor at Winnipeg 
where an outiet to the States is desired rather thao 
shipments through Canada, 

Nebraska Central.—aA bill is pending in Congress 
giving this company a charter for a bridge across the 
Missouri river at Omaha. This isthe company which 
made some surveys from{Omaha, northwest last season, 
and was currently reported to be backed by the Chi- 
cago, Milwaukee & St. Paul. 


THE SOUTHWEST. 
Existing Roads. 


San Antonto & Aransas Pass.—The city of Austin. 
Tex., is juliiant over the prospects of securing the ex- 
tension of this system. The subsidy asked by the com- 
pany has been nearly raised, and it is expected that 
the company will begin work on the line at once. The 
tracklaying on the Skidmore branch is reported 
finished, and grading is in progress on the Houston ex- 
tension. 

Kansas City & Pacific.—The city of Paola, Kun.. 
has voted aid to this company for its extension from 
Selma to Paola, and the work will probably be pushed 
forward at once, 

Denver, Texas & Fort Worth.—The branch in the 
Texas Panhandle from Washburn to Panhandle City. 
the present termi us ofthe Atchison, Topeka & Santa 
Fé’s Kiowa extension, has been completed. The jine's 
16 milesin length. 

Arkansas Midlané —It is reported that work will 
soon begin on the extension from Clarendon to Little 
Rock, Ark., a distance of about 40 miles. A. H. JoHy- 
son, of Helena, is President and General Manager It 
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ie reported that an effort is to be made to secure a 
charter for & bridge across the Mississippi at Helena. 

Fort Worth & Rio Grande.—At the recent annual 
meeting H. B. Hotiins and W. H. Beers, of New York 
City, E. B. DENNISTON of Philadelphia, and E. P. ALEx- 
anpeER, President of the Georgia Central were among 
the directors chosen. B, B. Pappock of Fort Worth was 
elected President and C. L. Horton, of New York City, 
Treasurer- 

Missouri Pacific.—According to the Kansas City 
Times, the company contemplates the construction of 
lines from Carthage, Mo., to Bald Knob, Ark., from 
Bagnel, Mo., to Carthage, and from Bagnel to Nevada, 
Mo.—On the Lexington, Boonville & Jefferson City 
jine in Missouri, the tracklayers are making rapid 
proeress toward Boonville. Richt of way difficulties 
still delay work on the eastern division between Boon- 
ville and Jefferson City. Reports are in circulation that 
the Chicago & Al‘on has made atraffic agreement with 
the Missouri Pacific, and will divert its southwestern 
truffie to that system as far as possible. 

Kansas City, Fort Scott & Gulf.—On the Current 
river extension from Willow Springs, Mo., east, track 
was laid for a distance of 29 miles during last year and 
has now been extended 8 miles farther. The total 
length of the branch is 81 miles.——The bill authorizing 
the construction of a bridge across the Mississippi 
river at Mempbis, Tenn., has passed both houses of 
Congress and only awaits the approval of the Presi- 
dent. The bridge will be a combined highway and rail- 
road bridge and it is expected that work will begin very 
soon on the foundations.——The company’s anoual 
report for 1887 shows : Gross earnings, $2,732.203, an in- 
crease of $192,865 over 1886. Operating expenses were 
$1,661,174, an increase of $185,644, making the net earn- 
ings, $1,071,032 an increase of $7,221. 

St. Louis, Arkansas & Texas.—It is rumored that 
the compeny contemplates extensions to Dalias and 
Austin, Tex. 

Kansas City, Wyandotte & Northwestern.—It is 
reported that surveys are in progress for branches 
from Tonganoxie. to Lawrence and Topeka. A line is 
also proposed from Valley Falls west through Jeffer- 
son, Jackson and Pottawatomie counties. 


New Projects and Surveys. 

Leavenworth & Denver Short Line.—One of the 
prenosterous stories in reference to railway extensions 
which are originated by no one knows who, and are 
pupably absurd on their face, has been going the 
rounds of the daily press the past week. The follow- 
ing, is the version given by the New York Times: 

“Curcaao, April 15.—It is announced upon very good 
authority that the Chicago, Milwaukee and St. Paul 
Company is behind the proposed Leavenworth & 
Denver Short Line, which is just nowy exciting a great 
deal of interest ameng the business men of Denver 
and points along the proposed line. It is known that 
the St. Panl has purchased 1,950 acres of water front at 
Ovkland, and that it has quietly secured right of wav 
for a distance of *60 miles from Oakland. through 
Stenton and Lathrop. The direction of the route 
selected is eastward from the Pacifle coast to Salt Lake 
Ci y. and as the expressed intention of the people hav- 
ing in charge the Leavenworth & Denver Short Line is 
to construct a line to Denver, and then westward 
throngh the mountains to Salt Lake City, it is very 


easy to believe that the St. Paul is interested in the 
new enterprise,” 


“The companv has an independent line to Kansas 
Citv and -s anxieus for Western and Southwestern 
business. It would be an easy matter to extend this 
line to Leavenworth and thence westward to Denver, 
especiaily in view of the practical certainty of receiving 
aid from every connty along the route, The statement 
is made that the Denver people pronose to tunnel the 
mountains #nd push the new line to Salt Lake. When 
these disjointed facts are put together and combined 
with the 8t. Paul’s recent purchase of water frontage 
at Oakland and the right of = eastwerd to Salt Lake 
City. it rounds out a eolossal but entirely feasible 
scheme, behind which looms up the Chieago, Milwau- 
kee and 8t, Paul, striking for the Pacific coust.” 

It is not necessary to inform anyone conversant with 
the affairs of the Chicago, M lwaukee & St. Paul that 
the managers of the company are not at all likely to 
back up an enterprise of so little real merit as the pro- 
posed Leavenworth & Denver Short Line, which has 
been originated and furthered only for the purpose of 
booming the city of Leavenworth, and whose prospects 
as an investment do not permit any probability that its 
promoters can secure capital for its construction. The 
assertion that the Chicago, Milwaukee & St. Paul has 
purchased land at Oakland, Cal., and secured right of 
way for a distance of 850 miles eastward from that 
point do not need the contradiction which officers of 
the company have given them to assure any well in- 
formed person of their falsity. 

tecently the Leavenworth projectors of this road 
have interested citizeus of Denver in their enterprise 
and they have ine: rporated the Colorado & California 
Short Line Railway with DonaLp FLEeTcHer of Denver 
as President and H. M. ALLER of Leavenworth as Gen- 
eral Manager. Doubtless the company will make str- 
veys about which there will be considerable noise, for 
the real object of its promoters is only to advertise the 
roal estate of Leavenworth, Denver and Salt Lake. The 


enterprise itself if it had no other weakness, would fal} 
hy its own weight. 








White Oaks.—A subsidy of $100,000 has been raised 
for the company at E! Paso, Tex. 

Datlas, Archer & Pacific.—It is reported that this 
projected line 140 miles in length which was surveyed a 
yearago from Dallas, Tex., northwest, is to be revived 
Geo. T. ALForRD of Dallas was at the head of the enter- 
prise. 


ROCKY MOUNTAIN & PACIFIC. 
Existing Roads. 


Chicago, Rock Island & Pacific. — Grading is in 
progress at various points on the extension to Colorado 
Springs, and the whole lineis to be completed by Nov. 1. 
Streeter & Bradbury of Denver have the contract for 
one of the western divisions, and have begun work 
with headquarters at Granger, Col. 

Calabasas, Tucson & Northwest.—This Arizona 
eompany has marketed its bonds, and has let the con- 
tracts for construction to Belden & MeTighe. Rails have 
been purchased and 60 miles wéll be completed this 
year. Among the officers are CHas. Doper, H. D. 
FAULKNER, EDWARD BENEDICT and STEPHEN H,. THAYER. 

Mexican Central.—By latest reports from the track- 
layers on the Guadalajara extension it is probable 
that by the time this issue of ENGINEERING News 
reachesiits readers, the rails will be laid to Guadala- 
jara, making the total length of the branch 161 miles, of 
which about 100 miles have been laid this year. The 
company has not intended to complete the line from 
Guadalajara to the Pacific coast at present, but the 
merchants of Guadalajara and the Governor of the 
State of Colima have offered to give large bonuses in 
aid of the extension if made at once, and it is possible 
that the line may be built on this year to Mazatlan, San 
Blas or Colima. 


Seattle, Lake Shore & Eastern.—The citizens of 
Spokane Falls, W. T., have subscribed $175,000 to the 
stock of this company and the company has agreed to 
begin work by May 1, on the grading of their road from 
Spokane Falls west. At least 40 miles of this division 
will be completed in time to move the grain crops of 
the present season. 

Eureka Flat & Walla Walla.—The subsidy asked 
for this Washington Territory line has been secured, 
and G. W. Hunt, who is at the head of the enterprise 
has begun work on the grading. He intends to have 
the whole line ready forthe rails by June 15. 

Union Pacific.—Under the head of “The Greatest 
Railroad Undertaking Ever Known,” the Denver Re- 
publican says: 


“A large party of Union Pacific surveyors are in the 
vicinity of Como working on what is commonly snp- 
posed to bea line for a railroad rom that placein a 
poarty, «iene Jine across Mosquito pass and down into 

adville.” 

“To one familiar with the apparent impossibility 
of crossing Mosquito pass with a railroad it would 
seem that the only practical course for the Union 
Pacifle will be to bore a long tunnel. In any event, if 
constructed, the road will be unparalelled for engi- 
neering enterprise by any like project ever attempted 
in America. Moequito pasa is usually closed with snow 
from September to May. On the west side the moun- 
tain is almost precipitous for 4,000 ft. The summit 
of the pass is 13,000 ft. high.” 

* The new road would cut off about forty miles of he 
present South Park line. Now the road runs from 
Como in a northwest direction to Friseo.andthen turns 
again directly south into Leadville. By the new line 
the general course of the road from.Denver will be 
southwest. The view and se*nery from Mosquito pass 
would be the grandest afforded by any railroad on the 
continent. It is a great undertaking, but, if possible of 
accomplishment it would place the South Park far 
alead of all competitors on distance. The route over 
Mosquito pass was talked of in 1879, but Major Evans, 
the eni-f engineer of the Union Pacific, dissuaded the 
company from the project. He did not believe it prac- 
ticable. Since then, however, greater feats of engineer- 
ing bave been successful than Major Fvans dreamed of. 
The route may be now deemed possible.” 

The writer of the above fails to inform us how the 
Union Pacific is to derive any benefit from this “great- 
est railroad undertaking” atall commensurate with the 
expense, and we are therefore inclined to regard the 
report with incredulity. The Union Pacific is certainly 
not in a condition to build extensions or tunnels for 
any other reason than because they will pay. 

Southern Pacific.—Tracklaying has been completed 
on the Willows & Mendocino County branch, 17 miles in 
length, and the tracklayers are at work on the Cuipay 


Valley line. 


New Projects and Surveys. 

Willamette Bridge & Railway.—This company has 
contracted to build a suburban railway at Portland, 
Oregon, to be completed July 24. 

Ellensburg, Big Bend & Salmon River Trans- 
portation Company.—The survey of this road was 
begun at Ellensburg, Wash. Ter., on Aprilii. The line 
will run from Ellensburg tothe Columbia river about 
30 miles, and is to be completed in 99 days. 

Midland and Kaweah River & Giant Forest.— 
These two companies have beer incorporated in Cali- 
fornia to build a railroad about 36 miles in iength in Tu- 
lare county. W.S. Rusyon of Visalia, Wu. B. Laxe and 
M. &. Ersner of San Francisco, and Jas. A. WaTERMAN 
of Fresno are among the incorporated. 


Contracting. 


The Laidlaw & Dunn Co., of Cincinnati. O., manu- 
facturing pumping and other macbinery, pipe,and rail- 
road and general supplies, is extending its trade. A 
jarge shipment of machinery was made recently to 
Sydney, Australia, and alarge duplex pump bas been 
sold to Mr. Mashima, of Yokohama, Japan, who is in 
this country buying machinery. The company has 
also contracted to furnish the Commissioners of the 
Centennial Exposition of the Ohio Valley and Central 
States, with pipe, fittings and valves for fitting up the 
engines, boilers, ete. It has also the contract for all 
the material for the steam and water heating inthe new 
Chamber of Commerce, Cincinnati, 


Curbing.—The following proposals for all curbing 
for the present year have been received by the Board 
of Public Works, Omaha, Neb.: McConnell & Orr, 
Berea sandstone, 80 cts.. Joliet limestone, 77% cta. 
J. E. Riley, Sioux Falls granite, $115, Colorado sand- 
stone, 89 cts, Berea sandstone, 73 cts., Mankato lime- 
stone, 7644 cts. E. J. Brunner. Berea sandstone, 73% 
cts., Joliet limestone. 73 cts. J. Fox & Co., Colorado 
sandstone, 89's cts., Mankato limestone, 744 eta. Ne- 
braska & Colorado Sandstone Co., Colorado sandstone, 
85 cts., Berea sandstone, 77 cts. Hugh Murphy, Colo- 
rado sandstone, 84 cts., Mankato limestone, 73 ets. M. 
Smiley, Colorado sandstone, 95s cts., Berea sandstone, 
73's ets., Mankato limestone, 80 cts, 


Paving.—Proposals for paving were opened April 9 
by O. N. GaRDNER, City Engineer, Lincoln, Neb. The 
bidders were, Stout & Buckstaff, J. E. Stockwell, Jobn 
Fitzgerald, Landham & MeNair, Pat McGeer, Tom 
Price, C. C. Bells. and Pat Mears, of Lineoln: J. E. 
Reilly and Hugh Murpby, of Omaha; A.J. M. Bean & 
Co.. McAdams & Amberg, and J. B. Smith & Co., of 
Chicago, l.; Barber Asphalt Paving Co,, Washington, 
D. C.; and Kelly & O'Shea, Winnipeg, Man.—The 
prices ranged as follows: Sioux Falls granite on sand, 
on broken stone and sand, and on concrete, $2.60 to 
$2.65, $2.95 to $3.09, and $3.12 to $3.25 per sq. yd. Colorado 
sandstone on similar foundations, $2.57 to $2.61, $1.97 to 
$3.05, and $3.10 to $3.20, Cedar blocks on similar founda- 
tions, $1.37 to $1.67, $1.45 to $1.654s, and $1.62 to $1.93s, 
Brick on similar foundations, $1.75 to $1.82, $2.10 to 
$2.23, and $2.25 to $2.73. Sheet asphaltum, 5 and 10 
years. guarantee, $2.95 and $3.45. Curbing, 4 X 20 in. 
and 5 X 20 in., 6442 to 84 cts. and 76 to 92 cts. Gutter 
stone, 5 X 12-in., 38 to 76 cts. Crosswalks, 52 to 78 cts. 
Drain tile, 4-in.,4 to 8 cts, Grading, 18 to 32 cts. per 
ecu.yd. Concrete, $5.50 to $6.49 per cu. yd. Sand, $1.20 to 
$1.50 percu. yd. Broken stone, $2.50 to $3.25 per cu. yd. 
Gravel, 30 cts. to $3.65 per cu. yd. Paving cement, 14 to 
22 cts. per sq. yd.—The work includes 238,459 sq. yds. 
of paving: 90.190 ft. each of 4  20-in. and 5 & 20-in 
curbing: 422 corner blocks; 139.253 cu. yds. grading; 
1,000 cu. yds. concrete: 1,000 cu. yds. sand: 500 cu. yds. 
broken stone, 


Bridge Contracts.—Churchrille, N, ¥.—The follow- 
ing proposals have been received by the Highway 
Commissioners of the town of Riga for an iron bridge 
across Black creek at Churchville: Dean & Westbrook, 
New York, $5.450 for 2 spans, $6,200 for 1 span; Borling 
Bridge Co., $5,846: Massillon Bridge Co., Massillon, O., 
$6,825; Groton Bridge Co., Groton, N. Y., $7,075. The 
eontract was awarded to Dean & Westbrcok for a 
1 span bridge. 

Baltimore Co., Md.—W. H. Surpriey, Bridge Super- 
inteneent, Baltimore, Md., has awarded the contract 
for the bridge at Sparkes Station tothe Wrought Iron 
Bridga Co., of Canton, O., for $4,472. 

Poast Town., O.—The following proposals for the 
superstructure of the bridge over the Great Miam 
river have been received by the County Com missioners: 
Pittsburg Bridge Co., Pittsburg, Pa., $24,000. Smith 
Bridge Co., T~ledo, O., 6 plans from $15,400 to $18,000. 
Wrought Iron Bridge Co., Canton, O., 3 plans. $51, $52.90 
and $52 per lin. ft. Groton Bridge Co., Groton, N. Y., 
$20,800 and $22,090. P. E. Lane, Chicago, IIl., $14,827. 
Variety Iron Works Co., Cleveland, O., $19,900. Indiana 
Bridge Co., Muncie, Ind., $17,999. Penn Bridge Co. 
Beaver Falls, Pa., $18,515. Massillon Bridge Co., Mas- 
sillon, O., $20,000 and $18,500. Berlin Iron Bridge Co., 
Binghamton, N. Y., $21,500 and $29,000: Milwaukee 
Bridge & Iron Works, Milwaukee, Wis, $14,899: Mt. 
Vernon Bridge Works. Mt. Vernon, O., $18,900, $19,245 
and $19,265; Columbia Bridge Co., Dayton, 0.,$45.50 per 
lin. ft.: King Iron Bridge & Mfg. Co., Cleveland, O. 
$14,675, $15,404, $16,575. $16,925, $16.573, for iron joists $1,350 
additional ; Misaouri Valley Bridge W orks, Leavenworth 
Kan., $15,775. 

Memphis, Tenn.—The Motherwell Bridgo Co., o 
Ohio, has been awarded the contract for a bridge over 
the Loosahatchie river, on the Arlington and Covington 
road, for $5.99, 

Kalamazoo, Mich.—The contract for the Kalamazoo 
river bridge has been awarded to the Wrought Iron 
Bridge Co., of Canton, O., for $14,100. 

Minneapolis, Minn.—The contract for the bridge 
across Bassetts creek, et 5th Ave. north, has been 
awarded to R. M. Douglas for $2,289.60, 
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Water Pipe.—The following proposals for cast-iron pipe and specials were opened April 16 by the Executive Board, Rochester, N. Y.; THos. J. NEVILLE, Secretary 


Donaldson 
Iron Co. 
Emaus, Pa. 


Price. | Amount. 








Price. Amount. 
5 net tons of 10 in. straight pipe.} $26.55 8 13°.75 $27.10 $ 135.00 | $27.80 $ 139.00 | {$27.00 '$ 135.00 
45 - 8-in. ee 26.55 1,194.75 27.00 1,215.00 27.80 1,251.00 28.00 1,260.00 
199 6 ia. 7 26.55 5,044.50 | 27.20 5,168.00 27.80 5,282.00 28.50 5,415.00 
35 - 4-in. * 26.55 929.25 | 28.40 994.00 27.80 973.00 28.50 997.50 
4,000 Ibs. of specials.............+-- 2% 315.00 28 | 350.60 -2i5 341.02 242 350.00 
BORIS so sicnceccessscocecsssecssces $7,616.25 $7,862.00 $7,986.02 $8,157.50 


Sewer.—The folowing proposals for the construction of sewers have been received by F. FLoyp WELD. City Engineer, Waterbury,Conn. The contract was awarded t, 


C. W. Blakesl-e & Sons, 








a as a 
S2. | 28, | <8, 
mo ie, me 
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R. L. Bronson & C. E. Judd, 
Waterbury, Conn. $ 8.82 $ 6.86 $4.71 
George H. Byrnes. ' 
Waterbury. Conn. 7.40 6.25 3.65 
Metropolitan Constr’tion Co., 
Boston, Mass. 10.09 10.19 3.25 
Theodore A. Madden, 
Bridg- port, Conn. 9.00 9.50 3-00 
C. W. Blakesiee & Sons, 
New Haven, Conn. 7-90 | 8.40 2.85 


The United States Fire Clay Co., of Cleveland, O., 
manufacturing galt glazed pipe, architectural clay 
work, and al) fire clay products, has issued a new 
illustrated catalogue and price list. It contains a table 
of capacity of different sizes of pipe, directions for lay- 
ing andanumber of opinions of engineers on sewer 
pipe. 


Bewerage System.—The following proposals for the 
construction of a separate storm sewerage system in 
Storm Sewer District No. 1 were opened April 5, by 
O. N. GARDNER. City Engineer, Lincoln, Neb. The con- 
tract was awarded to G.o. 8. Miller, and the work is to 
he completed by July 1. The prices for sewers include 
all excavation. refilling and junctions, complete, 


Mellert Foundry 


Price. | Amount. 


Warren Foundry 
Machine Co. 
New York. 


Baffalo Pipe 


Reading, Pa, Co. 
Buffalo N. Y. 














<< : be | ~osi od ,|/ so, 
$s. SSs | 28. | 33 $s= $6 gee 
wed s@a lke: (Ae) 2a See ea 
Eos sss | Bis | ages Se sez sea 
aa~ | ae | ee | SE” 228! okF | ak® 
- = ; = Xm © = ~— 
$1.25 | $3.37 | $9.03 | $6.75 96.25 95.75 | 95.25 
| 
4.15 | 1.40 1.26 | 4.45 620 4.50 | 1.60 
j } 
2.79 | 1.59 0.83 5.99 6.11 3.07 2.39 
1 
2.50 | 1.50 1.25 6.00 5.00 4.00 3.00 
j 
2.35 | 1.90 1.00 5.20 4.25 2.95 | 2.25 
Gate Anchorages,—Griffith & Wedge Co., Zanesville, 


$48 per set, $1,824; Queen City Bridge & Steam Forging 
Co., Cincinnati, $49, $1,862; L. Schreiber & Sons Co., Cin- 
cinnati, $59, $2,242; King Iron Bridge & Mfg. Co., Cleve- 
land. O., $59.50, $2,261; Chester B. Albree, Allegheny, Pa., 
$63, $2,394; Sharon Boiler Works, Sharon, Pa., $65, $2,470; 
Charles Barnes, Cincinnati, $73.59, $2,793. 


Iron Drift Bolts,—-M, Lang & Sons, Pittsburg, Pa., 
2.1 cts. per Ib. without heads, 2.2 cts. per lb. with button 
heads, total $1,275.70; Thos, Carlins Sons, Allegheny, 
Pa., 2.125 ets., 2.25 ets., $1,298.62; Chicago Forge & Bolt 
Co., Chicago, 2.14 cts., 2.3 ets., $1,321.30; Pittsburg Mfg. 
Co., Pittsburg. Pa., 2.25 cts., 2.4 cts., $1,382.54; Charles 
Barnes, Cincinnati, 2.395 cts., 2.395 cts., $1,313.10; Oliver 


5 ft. brick sewer, per lin. 
4% ft. °° < cn 
3% oo. 7 
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lin. pipe 
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12 in. eateh basin pipe. complete, ver lin, ft, 
Man- holes, complete, per vertical foot, 
Cat-h basins, complete, per vertical foot. 
Grading, per cu. yd 
Gravel in work. per cu. yd 
Coneret+ in work, per cu. yd 


Brick masonry, per 1,000 brick in Wall....--.-++--++++++++- we, 


Oak lumber left in work, per 1,000 fr, B. M..-- 
Pine lumber left iu work, per 1,000 ft. B. M.. 


Cast-irou for man-holes and cateb basins, in place, per lb. 


Wrought-iron man-hole steps, complete, per piece 
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$6.50 | $6 35 $6.40 $6.36 | $7.28 
5.50 5.85 5.72 591 { 7,10 
435 | 4.45 4.53 | 4.56 | 4.08 
3.58 | 3.65 3.72 3 66 3.84 
1.60 | 1.47 1.56 | 1.96 | 1.87 
90 | 1.10 1.04 | 81 | 1.04 
62 93 92 | 61 | .73 
3.50 | 4.35 4.00 | 3 0644 4.40 
350 | 410 | 3.50 3.3434 | 4.50 
. 50 -30 -50 50 | -30 
2.50 | 2.65 4.00 350 | 4.00 
10.00 | 6.00 7.50 7.00 | 2,00 
18.00 | 19.35 22.00 15,00 24.00 
36.00 | 35.00 45.00 40.00 | 45.00 
28.00 | 25.00 3000 | 30.00 | 25.00 
003 3 43 | 03 | 04 
50 55 50 | 05 | 25 
| $28,222.69 | $28,283.39 | $28,875.67 | $31,428.82 


River Improvement.—The following proposals for 
materials to be used in the improvement of the Musk- 
ingum river, Ohio, have been received by Lt. Col. W. E 
Merniin, U. 8. Engineer Office, Zanesville, O.; Lt. 
LANSING H. Beacu, Engineer in charge; Cement, (Port- 
land); T. B. Townsend & Co., Zanesville, $2.70 per bbl., 
2,700 for Columbus brand, also $3.34, $3,340; John W. 
D'ckinson, Chicago, $2.75, $2,750; Sinclair & Babson, New 
York, $3.06, $3,060: Howard Fleming, New York, $3.10, 
$3,100, Gibbs and Black Cross brands: John Mueller, 
Lockland, O., $3.30, $3,3°0, K. B. & S. brand.—(Natural) 
James B. Speed, Louisviile, Ky., $1.30 per bbl., $650: 
John Mueller, $1.35, $675; T. B. Townsend & Co., $1.40, 
$700; Howard Fleming, New York, $1.80, $900. 


Timber,—Josbua R. King, Belpre, O., $19 per M., 
$9,500: John F. King. Belpre, O., $20, $10,000; Irish & 
Warner, Marietta, O., $21.23, $10,615; Hayes Bros. «& 
Woodruff, Vincent, O., $21.50, $10,750: J. R. Gorby, Belle 
Valley, O, balf the quantity, $21.50, $5,375; Marietta 
Chair Co., Marie’ ta, O., $17 and $24, $10,873; 8. H. Stinch- 
comb, Malta, O., $21.75, $10,875; Patterson, Burgess & 
Co., Zanesville, $22,90, $11,450; W. H. Taylor, Duncan’s 
Falls, O., half the quantity, $27, $6,750. 

Dimension Stone,—E. M. Ayers, Zanesville, O., $2.69, 
$2,690: T. B. Townsend & Co., Zanesville, $2.98, $2,980; 
Blake & Gormley, Luke Chute, O., $2.99, $2,990; Williams 
& Foute, Eagleport, O., $3.25, $3,250; E. B. Henderson & 
Son, Marietta, O., $3.33, $3,330; Oliver Demster & Jos. 
Garrett, Philo, O., $4.15, $4,150; Josiah T. Hart, Harmar, 
O., $1.40, $4,400; Henry Erbes, Harmar, O., $4.50, $4,500, 


Totals. |$27,033.89 


Bros & Phillips, Pittsburg, Pa., 2.4 cts., 2.4 cts., $1,316.05; 
Central Bolt Works, Cincinnati, 2.45 cts., 2.7 cts., $1,437.- 
20; Queen City Bridge & Steam Forging Co., Cinein- 
nati, 2 47 ets., 2.75 ets., $1,560; L. Sehreiber & Sons Co., 
Cincinnati, 2 75 cts., 3.1 ets., $1,747.87; Z F. Smith, Zanes- 
ville, 3.5 cts.,4 ets., $2,248.38; King Iron Bridge & Mfg. 
Co., Cleveland, O., 3.75 ots,, 4.25 cts., $2,385 88. 


Street Work.— Albany, N. Y. The Board of Contract 
& Apportionment has awarded contracts as follows: 
Canal St.: A. N. Brady, Albany, cobble, 91 cts. per sa. 
yd.; sidewalks, $1.30 per lin. ft.; excavation and filling, 
30 cts. and 15 cts. per éu. yd.; new straight and circular 
curb, 65 and 95 cts. per lin, ft.; resetting old curb, 40 
ets.; crosswalks, 20 cts. per sq. ft.; total, $9,894.30.—— 
Norton St.; Jacob Holler, Albany, granite and relaying 
old blocks, $3.17 and 8 cts. per sq. yd.; straight and cir- 
cular curb, 95 ets. and $1.25 per lin. ft.: old curb reset, 
23 cts.; crosswalks, 10 cts. per sq. ft.; allowance for cob- 
ble, curb and crosswalks, 5, 3, and 20 cts.; total, $2.555.- 
82.—Clinton Ave.; John H. O’Rourke, Brooklyn, new 
and old granite, $3 and $1 per sq. yd.; straight and cir- 
cular curb, 95 cis. per lin. ft.: old curb reset, 50 cts.; 
crosswalks, 25 cts. per sq, ft.; allowance for cobble, 
curb, crosswalks and granite, 1, 1,20 and 50 cts.; total, 
$117,039.34. 

Oineinnati, O.--The following propotals for paving 
Jefferson Ave. have been received by F, A. STANLEY, 
City Engineer: Broken stone, E. T. Jarvis, $1.75; B, D. 
Barton, $1.75; T. J, Peters, $1.75; M. T. Flynn, $1.80: 
crossing, 70, €5, 65 and 65 cts. ; curbs, 70, 68,75 and 70 cts. ; 


&C>, 
Philadelphia, Pa. 
Price. Amount. Price. Aniount. 


$28.35 $ 141.75 $29.70 #& 148.50 ($29.38 
28.35 1,275.75 29.70 1.336 .50 3° -28 
28-35 5,386.50 | 29.70 5,643.00 | 30.28 
| 28.35 992.25 || 29.70 1,039.50 32.96 
2% 367 .50 2% 336-00 || .2%% 
$8,163.75 $8,503.50 


Detroit Pine & | Jackson &Woodin 
Foundry Co. fz. Co. 
Detroit, Mich, Berwick. Pa. 


Price. Amount. 


R. D. Wood 


Price. | Amount. 
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$5.00 $4.75 $35.00 $477-00 $168.60 jenme-0 $33,958.90 
1.50 2.30 | 60-00 260-00 1500.00 | 400.00 | 29,949 99 
2-19 1-91 | 41-00 447.00 | 179.00 | 305.00 | 26,019.49 
2.50 1-75 | 65.00 610-00 150.00 | 300.00 | 25,414.50 
| | 
| 1-95 1.75 | 50-00 725.00 250.00 | 400-00 | 23,471.00 
flag gutters, 70, 67,70 and 75 ets-; grading, 12's, 30, 15 


and 35 cts.; bouldering, $1.50, $1.47, $1.60 and $1.44: roJl- 
ing, 5.5, 4 and 6 cts. ; totals, $33.462.50, $34,915, $35,070, and 
$35,905. 

East Saginaw, Mich.—Contracts have beon awarded as 
follows by JoHn J. GRANVILLE, City Engineer: Paving 
Washington Ave.: John C. Davies, excavation 14 cts. 
per cu. yd.; curb, 58 cts. per ft. ; cedar blocks, 84 ets. per 
yd.: cobblestone, 8 cts. per yd,; timber, $14 per 1,000 ft 
B. M.; culvert covers, $1.75 each: tile drain, $2.25 per 
rod ; total, $5,594.36.—Paving 4th St., Seanlon & Crow- 





ley; same materials. 15 cts , 60 cts, 834¢ cts., 89 ets., $15, 


$2,$2,25, $7,323.92.—Paving Hoyt St.: Scanlon & Crow- 
ley $3,099.40.—Paviug Brewster St., JobnC. Davies, ¢7.- 
397.99.— Macadamizing Washington Ave.: Seanlon 4 
Crowley, excavation, 15 cts. per cu. yd.; maeadam, 82 
ets. per cu. yd.; tile drain, $1.25 per rod: sewer basins, 
$26 cach ; total, $4,769, 
Proposals Open. 

Sidewalks,—Plank and stone. G. H. Coe, City Clerk, 
Toledo, O. April 23. 

8t eet Work.—On South Main St., taking up and re- 
moving 1,500 sq. yds. of cobble pavement, 460 cu, yds. 
earth excavation, 260 cu. yds. concrete, 108 sq. ft. of 
18 in. crosswalk stone, 1,432 sq. yds. granite blocks. 
On Prairie Ave., removing 608 sq. yds. cobble pave- 
ment, 562 cu. yds. earth excavation, 314 Sq. ft. of 18 in. 
erosswalk stone, 2,011 sq. yds. granite blocks. THe 
BoaRpb OF PuBLIc Works, Providence, R. I. Avril 24. 

Bridge Superstructure and Masonry.—Two wrought 
iron, pin-connected truss and8 p'ate girder highway 
bridges; masonry for 1 truss bridge. Truss spans 55 
ft. and 91 ft., 5 and 7 panels, trusses 7 and 10 ft. bich 
Plate girder spans, 28 to 48 ft., depth 30to42 ins. Live 
load for all bridges, 1,700 lbs per lin. ft; static load 630 
to 660 for plate girders, 640 and 820 lbs for trusses. Clear 
width, 17 ft. Masonry, 4,500 cu. yds.; price rer cu. yd. in 
place, to include excavation, pumping, shoring, coffer 
dams, ete. Plans and specifications at the office of 
CraRgwes’ Davis, County Engineer, Pittsburg. Jostan 
Speer, County Controller, Pittsburg, Pa. April 25. 


Harvard Bridge. Masonry abutments for the Har- 
vard bridge, over Charles river, between Boston and 
Cambridge. Plans and specifications at the office of the 
City Engineer, Boston. Hucu O’Brign, Chairman, 
Jommissioners of Harvard Bridge, City Hall. Boston, 
Mass. April 25. 

Street Work and Sewers.—Earth and rock excava- 
tion, filling, curbing, flagging, dry rubble masonry, 
rubble masonry in mortar, granite block paving: 
12-in. pipe sewer, house connections, manholes, con- 
crete: brick sewer 434 ins. X 28% ins.: concrete and 
mortar paving: lumber: asphalt tile pavement. THE 
PARKS COMMISSIONERS, 49-51 Chambers S*., New York 
City. April 25. 

Bridge.—Superstructure of iron foot bridge in Forest 
Park. Henry Fuap, President, Board of Public Im- 
provements. St. Louis, Mo. April 26. 

Pipe Laying.—Excavating, hauling and laying 2,400 
lin. ft. of 36-in. water pipe, 40 ft. of 12-in.. 60 ft. of 6 in., 
and se‘ting 1 fire plug: Also furnishing 1,500 lbs. of 
wrought straps, bands and bolts in place. Henry Fiap, 
President, Board of Public Improvements, St. Louis. 
Mo. April 26. 

Removing Wrecks. — Three wrecks in Mattaponi 
river, Va. Gen. 8. T. ABERT, U. 8. Agent, U. 8S. Engi- 
neer Office, Washington, D.C, April 28. 

Artesian Well.— Plane and specifications at the 
office of the City Engineer. G. H. Cong, City Clerk. 
Toledo, O. April 30, 
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Street Work,—Grading, culverts, ete. G. H. Coxe, 
City Clerk, Toledo, O. April 30. 

Water-Works Debentures.—Purchase of $130,000 of 
the city of Charlottetown water-works debentures. 
Proposals for the whole or part. D. Larrp, Chairman, 
Water Commissioners, Charlottetown, P. E. I., Canada. 
April 30. 

Dam.—At Whitinsville, Mass. Embonkment dam, 
gio {t. long, 15 ft. hizh above foundations; plans and 
estimates furnished. Also bids per cubic yard for 
road filling, A. C. Moore, C. E., 100 Main St., South- 
bridge. Mass. May 1. 


Bridge. Iron highway bridge over the Trinity river: 
» wrought iron spans of 125 ft and 50 ft., resting on 
wrought-iroa cylinder foundations: 464 lin. ft. of 
wrought-iron trestle approach. Plans and specifica- 
tion on application. W. B. Krna, City Engineer, Fort 
Worth, Tex. May 1. 


Gas Work:.—Erection and operation of gas works 
for lighting the public streets of the borough fora 
term of years. and for turnishing illuminating or 
fuel gas, or both, for privat» consumption in the 
borough. D. 8. Stetson Chairman Gas Committee, 
Merehan‘ville, N. J. May 1. 

Steam Propellor.—Small wooden sea-going passen- 
ger steamer of 100 tons burden. EowakpD BurGess, 22 
Congress St., Boston, Mass.; or Major O. H. Esnst, 
U.S. Engineer Office, Galveston, Tex. May 5. 


Pipe, Pumping Engine, Stand-P pe, Ete. About 
1,300 tons of cast iron pine, with bends, branches. ete. ; 
100 hydrants, 100 st»p valves, 27 tons pig leid. Steam 
pumping engine with capacity of 2,000,000 ga'ls. per 12 
hours. Stes: witer tower, 40 ft. diameter, 80 ft. high. 
Plans and specifications on file. T. O. Bouaer, City 
Engineer, Water-Works Department, Kingston, Ont., 
Canada. May 8. 

Water-Works. — Complete system, W. H. STArr. 
Engineer. Plans and specifications on file. Geo. E. 
Ponp, Asst- Q. M., U. 8. A.. Fort Riley, Kan. May 9. 


Culvert.—Stone culvert, 9 ft. wide, 6 ft. high, 209 ft, 
long, with wing walls. Pl»ns and specifications on file. 
W.H. Starr, Engineer. Geo. E. Ponp, Asst.Q. M., U. 8.A., 
Fort Riley, Kan. May 9, 


WATER. 


American Water-Works Associat’'on.—Our Mr. 
Frost, with a stenogr pher, has attended the meetings 
of the association at Cleveland on the 17th, 18th and 
isth, and ENGINEERING News of next week will be a 
special water-wrorks issue, containing as carefully pre- 
pared and full a report of the convention as can be 
made in one issue. Abstracts only of the papers read 
will be published—full text would be impracticable— 
but special attention will be given to the diseussions, 
the always valuable and very practical feature of the 
ronvention, A full list of members in attendance will 
be published: and especially a list of associate mem- 
vers and their exhibits, or the firm and business rep- 
resented. This issue will be so especially interesting 
to the water-works interests that it will be carefully 
preserved for future reference. In addition to the 
reguiar edition, which is greater than that of any other 
engineering journal in Ameria, a copy will be placed 
in every water-works office Of which we can obtain the 
address, in North and South America, especial atten- 
tion being given to new works not yet listed except in 
o.r own indices. 

In view of this we solicit full page, half page or 
quarter page, special advertisements for this one 
issue. The prices are $30 for one full page, $20 for 
half page,and $15 for quarter page. No special location 
will he assigned. Forms will go to press on the 26th 
without fail, Manufacturers of Special Water-Works 
Machinery ought not to miss this opportunity to bring 
the notice of their goods to the parties whose trade 
they specially desire. Address, without delay, Enat- 
NEERING NEWS PUBLISHING Co., Tribune Building, 
New York City. 

Malone, N. Y.— April 16, 1888, 


Ept10& ENGINEERING NEws:—We find that our water 
supp.y and size of pines are inadequate, and we now 
propose to inerease both. Have purcbased 3 large 
spriugs, all located within a few rods of each other, dis- 
tantabout8 miles from own. Shail lay 10-in. cast-iron 
pipe to a reservoir near the village, 20) x 200 x 10 ft., and 
1: in. pine from reservoic to village. Weexpect to be 
ab.eto furnish 10,000 people with 60 galls, each daily. 
Shell repipe the -treets with 10, 8, 6 and 4 in. east iron 
pipes, and set up 55 hydrants to commence with. Have 
not let the contract yet, but shall do so soon. Expect 
te expenditure to he about $90000. D. M. GREEN, 
of Troy. N. Y., 1s drawing our plans and we shall have 
th- works begun at once. Our new supply cf water is 
said by the chemist to be as good as, if not the best. in 
the State. Tean -end Pe later the name of contractor, 
ete. When completed we shal have 14 miles of new 
pipe. and verhaps mor: our old line is about 12 miles 
long, mustly of cement pipe. 


GEo, SABIN, Superintendent, 
Malone Water-Works Co. 
Montreal, Canada,—The Superintendent of Water- 
Works, Louis Lesace, has completed his annual report, 
He states that the present aqueduct is inadequate and 
that the longer delay in constructing the projected 


large aqueduct, means heavy expenditure in the near 
future for steam power. List year 75% of the water 
used was pumped by water power and cost for pumping 
$*,500; the other 25°¢ by steam power, cost $23,700. These 
figures are significant, especially when taken in con- 
nection with the fact that the limit of the pumping 
power of the aqueduct having been reached some years 
since, the percentage pumped by water- power decreases 
annually, whilst that by steam of course increases pro- 
portionally. The total amount pumped during the year, 
both by water and steam, was 4,765,041,000. The new 
Gilbert engire,with a daily capacity of 2,000,000, galls. is 
beiog put in place. 


The Drainage Pumps at Montreal.—The Inunda- 
tion Committee recently visited the new pumping sta- 
tions, both of which are now complicted. They are 
bui't of stone. In the east station there are¢ pumps, 
24 ins. in diameter, driven by two pairs of high pres- 
sure automatic engines of 150 H. P. each. These pumps 
have a capacity of 74,000 galls. There are 6 horizontal 
steel boilers, 15 ft. long and 5 [t. 6 ins. diameter, with 78 
3%-in. tubes. The engines were tested by closing the 
penstock gate, causing the water to rise in the sewer 
till the gauge registered 12% ft. The sewage was 
quickly pumped out by 2 of the engines. At the Mill 
St. station, which was next visited, there are 2 15-in. 
pumps, with a capacity of 28,000 galls., driven by a pair 
of automatic engines. 


Reading, Pa.—An ordinance is proposed to authorize 
the Committee on Finance to borrow the sum of $50,000, 
forthe purpose of increasing the water supply of the 
city, and to make an appropriation to the Department 
of Water to erect a pumping station on the banks of 
theSchuyikill river, to lay necessary main pipes, etc., 
according to such plans and specifications as may be 
adopted. The reason of this is that the water supply 
of the city is inadequate forthe present requirements of 
the public and the deficiency is so great at certain sea- 
sons of the year as to imperil not only the convenience 
and comfort of the citizens, but the protection of prop- 
erty from loss by conflagration, and public opinion 
has strongly indicated the Schuylkill river as the best 
source of additional supply, Coupon bonds, at 4 per 
cent , for this amount, will be issued, to be called ** The 
Schuylkill River Loan of 1858.” The ordiuance provides 
that the sum of $65,000, being the $50,000 realized from 
the sale of the bonds, and an additional sum of $15,000, 
out of the funds of the Department of Water, shall be 
appropriated, provided, however, that the appropria- 
tion shall not be available until the Commissioners of 
Water have presented to the Council plans znd specifi- 
cations for the proposed work. 


New Water-Work:.— Massachusetts.—Everett. A 
new reservoir isto be built ata cost of $10,000.—— Malden. 
Atarecent meeting of the Common Council an order 
from the Aldermen in acceptance of the legislative act 
granting permission to Malden to take additional water 
supply was laid upon the table in non-concurrence, 
pending the report of the engineer and water commis- 
sioner appointed to investigate Eaton’s wells.—Ran- 
doiph. The new works were successfully tested April 
16. The hydrant pressure was 80 lbs and it was shown 
that a \% in.stream could bethrown over any bui!ding in 
town. A final test with the steam fire engines will be 
made. It has been voted to issue 30 year 4 per cent. 
water bonds for $20,000. Among the appropriations for 
the year are $4 000 for interest on the water loan, and 
$2,500 for water for hydrants, street service, etc.— 
Woburn. The town has appropriated $7,450 for hydrant 
service, $2,000 for water-works construction and $2,365 
for water mains. 

Rhode Istand,—Central Falls. The matter of laying 
new water pipes has been referred to the committee on 
hydrants.—Burrillville. The voters of the Pascoag fire 
district had.a meeting April 9,to discuss the water- 
works question and a committee was appointed to 
eonfer withthe Burrillville Water Supply Co. abouta 
satisfactory contract. A test vote resulted in 88 in favor 
of and 50 opposed to a water supply. 

Connecticut.—Windsor Locks. C. L. Goopuvug, of 
Goodhue & Birnie. water-works contractors, has re- 
ported that a sufficient supply of good water can be 
obtained from Kettle brook. 

New York.—Clyde. At the recent vote on the 
question of water-works, 200 votes were cast; 105 in 
favor and 104 against.——Little Falls. The water-works 
are expected to be finished by July 15; of the 17 miles 
of pipe only 4 remain to be laid.——Ellensturg. Water- 
works are to be constructed.—— Rockaway Beach. The 
Queens County Water Co., which supplies Hempstead 
and Far Rockaway, L. L., has been enjoined from ex- 
tending its system to Rockaway Beach. TheSupreme 
Court bas made the injunction permanent. 

Pennsylvania. — Lancaster, The Water Commis- 
sioners paid their first official visit on April 11, going to 
the new water-works site, and to other points in the 
line of their duty. It is expected that the first pump at 
the new works will be in operation by June 1, and the 
old 3,000,000 galls. pump will be changed by the Worth- 
ington Company to a 5,000,000 galls. pump. The east 
reservoir has been found to be leaky and in generally 


bad condition, and the Commissioners will favor the 
erection, at an early day, of a 20,000,000 galls. reservoir 
west of Franklin and Marshal! College.—Reading. An 
ordinance has been introduced to authorize the Com- 
mittee ou Finance to borrow $50,000 for increasing the 
walter supply. 

Ohio.—Norwalk. A compromise on the water-works 
bonding measure has been secured. It is now pro- 
posed to procure a special election for the purpose of 
voting to bond the city to the amount of $15,000, the 
proceeds to be used in needed repairs on the present 
works, and in experimenting for a supply with 
the drive well system. A bill has been introduced in 
the Ohio Legislature authorizing the city to issue 
bonds for a sum not exceediag $15,000, the money to be 
used in testing the driven well system, and making 
necessary repuirs at the water-works. Before proceed 
ing with the improvement, however, the proposition to 
issue bonds must first be submitted to a vote of the 
qualified electors of the place. 

Indiana.—fort Wayne. Two of the water-works 
trustees have resigned, and the term of the remaining 
one expires this spring. A new board will have to be 
elected. The cause of the resignations is saii to be 
the opposition of the Couneil to the issue of water 
bonds. 

Virginia.—Roanoke. The first annual meeting of 
the stockholders of the Roanoke Water-Works, will be 
held May 2. H. E. GERHARD, Secretary. 


West Virginia.—Moundsville. Watet-works are 
contemplated. 
North Carolina.—Durham. The water-works are 


completed aud have been accepted.— Washington. 
The artesian well is now is now 250 ft. deep. 

Kentucky.—Pineville. Water and gas works are 
projected; separate companies bave been organized. 
—Paris. The city has voted 399 in favor of water- 
works and 36in opposition. The works are to be in op- 
era'ion by Nov. 1. 

Florida.—Tuallahassee. Water-works are contem- 
plated, and a committee has been appointed to obtain 
information, Address B.A, McGInnis. 

Illinois.—Lake View.—City Engineer Joun W. AL- 
VORD recommends the construction of a tunnel from 
the pumping station to a submerged ctib at least 1 
mile from the shore. 

Minnesota,—Winona.—The annual report of the 
Water Commissioner,published April 10,shows that 5,349 
ft. of water-pipe were laid, making a total of 16 miles, 
2,629ft. There are now in use 171 hydrants and there 
are 840 consumer’. During the year there were 432 391,- 
497 galls. of water pumped. The receipts are $1,469.21 
over last year and $3,306.04 over the year before. 

Missouri.—Washinaton. The Committee on Water- 
Works have bad a cireular letter printed, setting forth 
that they will receive bids until May 10, for the con- 
struction and maintenance of a system of water-works 
on the franchise plan, the franchise to run for 20 years. 
The city reserves the right at the expiration of 10, 15, or 
20 years to purchase the works at an app: aised valua- 
tion; the water to be pumped from the Missouri river 
and the pumping machinery to have an aggregate 
capacity of not lees than 1,500,000 galls. in 24 hours. To 
supply the city with water will require 4 miles of 
mains. 

Kansas.—Eureka. The proposition to vote $10,000 in 
bonds for water-works has been carried by a Jarge 
majority. 

Nebraska.—Valparaiso. The new water-works are 
now completed and several tests have been made. 

Colorado.—Glenwood Springs. Work has been re- 
sumed actively on the completion of the water-works 
tor the town. The mains hive arrived and Mason W. 
MaTHER, the Engineer in Charge, has let the contracts 
for digging the trenches. Contracts have been let for the 
lumber for the 2 miles of flume for conveying the water 
from No Name creek to the head of the pipe lines, and 


“also for grading for the flume and building it. It will 


be completed in May. 

Montana.—Benton. A preliminary test of the water- 
works, which were built by Geo. 8. Woousron, of 
Boston, has been made. Two streams were thrown to 
a height of over 100 ft.—Helena. The city is jubilant 
over its new water supply. It was for a long time 
thought that the only plan was to obtain a supply from 
the Missouri river, entailing costly works. ‘be new 
supp'y, furnished by G. 8. Woouston, is derived from 
artesian wells. 


Oregon.—Milton. The water-works question was 
submitted to a vote of the people on April 9, and was 
earried by an overwhelming majority. A good, sub- 
stantial plant. for fire protection and domestic use, will 
be put in immediately. 


Texas.—Brady. A comy apy has been organized to es- 
tablish water-works. The supply will probably be ob- 
tained from artesian wells. 


The New Jersey Superheated Water Co., of New- 
ark, N. J., has secured the passage of an ordinance 
granting it the right to lay its pipes in the streets of 
that city. The company is to be liable to the city for 
damage to the streets by explosion or leakage. 
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Pipe Scraper end Cleaner.—Kear and Lawrence, of 
Minersville, Pa., are prepared to take contracts for 
cleaning water or sewer pipes,or to sell the right to use 
their patent cleaner. They cleaned 3 miles of the 
Minersville Water Co.’s main line in 26 days, without 
materially interfering with the supply; the pressure 
was only 5 lbs. when the work commenced, but was 
130 Ibs. when finished. Further particulars may be ob- 
tained trom the firm. 


New Orleans, La.—The City Engineer, D. M. Bruos- 
NAN, has reported with regard to the proposed Jouet 
system of draining the city that a large canal, about 
125 ft. wide, through the rear of the city, connecting the 
Mississippi river with Luke Borgne, would be of no 
benefit as a navigation and drainage canal, for the 
reason that while a drainage canal should be practi- 
eally dry, a navigation canal should be full of water; 
no additional wharfage is needed. Mr. BRosNAN ap- 
proves of a drainage canal on the proposed line, with 
pumping machinery to remove the water. 


Huntington, W. Va.— 
PITTSBURG, Pa., April 14, 1888. 


EpritoR ENGINEERING News:—We note in your late 
issue an item stating that there is some question about 
the Huntington water-works being accepted, having 
failed at their test. The facts are that we hada very 
successful test in January. Our pump capacity is al- 
most double the franchise requirements, and is in 
good shape. The difficulty has neen that in the recent 
high water in the Onio river we have had trouble to 
keep our suction pipes open and free from sand, which 
will necessitate some changes in our method of taking 
water from the river: these changes will be made as 


soon as the river falls. We have kent the town fully 


protected ail the whie, and have put out all the flres 
they have had. promptly and to the satisfaction of 
everybody: and so tar we have discovered no dissatis- 
faction with the water works in any respect. 
Yours very truly, W.38. Kony, Gen. Mgr. 
Americun Water-Works & Guarantee Co. 


The Trinchera Canal Co. has been incorporated at 
Denver,Col., to purchase and operate irrigation ditches 
in Costilla Co.; it proposes to take water from the Rio 
Trinecbera, Sangre de Christo and Ute creeks. The 
directors are, W. H. GeseLeracut, A, R. Bevan, and W. 
A. BELL; capital stock, $50,000; offices at Colorado 
Springs, Col, e 


Philadelphia, Pa.—The following is from the report 
of Director Waaner, of the Department of Public 
Works: 

Bureau of Water.—The furnishing of an abundant 
supply of clean and pure water to our citizens is the 
most important subject which demands our considera- 
tion. While we are suffering from its bad condition, I 
am happy to state that with the appropriation of 
$100 000 made last year, the first section of the reservoir 
in the East park has been completed, increasing our 
storage capacity 60,000,000 galis. An appropriation 
made this year of $400,000 has enabled us to enter into 
contracts for finishing the second section, whieh will 
contain over 300,000,000 galls. It isthe intention of the 
Director of the Department of Public Works to press 
this to completion as rapidly as possible. During the 
year 1889, with the appropriation which we have every 
reason to expect your honorable bodies to make, the 
third and last section can be finished. The city will 
then have an additional storage capacity of 700,000,000 
galls. which, with our present basins, holding 200,000,000 
gulis., will give us subsiding reservoirs sufficient at all 
times to furnish a clean supply of water and allow our 
pumps to remain idle until the storm water has passed 
out of the rivers. Our pumping capacity is eqnal to o1r 
requirements for some years. The new Holly engine 
is working to the entire satisfaction of the department 
and is developing a larger capacity than the contract 
ealls for. Our other engines are in good serviceable 
condition. 

- I 


Annual Reports. 


Medford, Mass.—The Water Commissioners have 
issued their 18th annual report, dated Feb. 1, 1888. The 
quantity of the water supply has been sufficient,but the 
quality was bad during the summer. A newsource of 
supply is recommended and investigations are being 
made by Mr. Batu, C. E. The Superintendent states 
that cement-lined pipe, if properly made and laid, 
is better than cast-iron, as it does not corrode or rust, 
and costs less to make. During the year 5,289 ft. of pipe 
were laid, making a total of 37 miles 2,958 [t.; 8 hydrants 
were set, total, 181: 9 gates were set, total, 293: 114 ser- 
vices were put in; 1 meter was set, total 9. R. M. Gow is 
Superintendent. 


Hartford, Conn.—The Water Commissioners have 
issued their report for the year ending March 1, 1888, 
being their 34th annual report. The water supply, 
which is obtained from mountain springs, has been 
ample in quantity and excellent in quality, and it has 
not been necessary to resort to pumping from the Con- 
necticut river. During the year, 15,733 ft. of cast-iron 
mains were laid, including 5,311 to replace cement- 
lined sheet-iron pipes: 11 hydrants and 13 gates have 
been set; also 20 meters and 160 new services. There 
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are now 476 hydrants, 737 gates, 20 meters and 5,836 
services, The report contains tables of rainfall, capa- 
city of reservoirs, etc., and a portrait of W. G. BuLKE- 
LEY. Ezra Cuark is President and Superintendeat; 
Her. gy W. Aykezs, Engineer in charge of the reservoirs. 


Richmond, Va.— The Superintendent of the City 
Water Works, C. E. BoLtine, has issued his report for 
1887, being his 3rd annual report. The water has been 
good, though at times discolored: a storage lake with a 
capacity of 200,000,009 galls., or 20 days supply, is re- 
commended. Methods of preventing waste are also 
recommended. During the year 26,621 ft. of 3 to 20-in. 
pipe were laid, and 28 hydrants and 66 stop valves set, 
also 27 meters and 806taps. There are now 348,610 ft. of 
1}¢ to 30-in. distribution pipe, 455 hydrants and 66 
meters. The hydrant pressure ranges from 15 to 60 lbs. 
The total amount of water pumped to the reservoirs 
was 4,078,516,290 galls. The cost for pumping was $8.33 
per 1,000,000 galls. by the steam pump, $3.89 by the new 
water pumps, and $5.42 by the old water power pumps. 


Lynn, Mass.—The Public Water Board has issued 
its report for 1887, being the 16th annual report. The 
storage capacity of the ponds is 561,786,000 galls. and 
the construction of additional storage basins is recom- 
mended. An additional pumping engine is recom- 
mended. The tube wells have not been in use, but the 
engine has been kept in readiness for an emergency: 
it is stated, however, that it is doubtful if the gang of 
wells could be depended unon, and they would prob- 
ably have to be renewed if required to be put in use 
again. During the year 2 miles 2,406 ft. of pipe were laid 
and 7 miles 3,960 ft. in Saugus; the distribution system 
supplied by the works comprises 81 mules 782 ft. in 
Lynao, 8 miles 4,490 ft. in Saugus, 1,778 ft. of private pipe 
in Swampscott; total, 90 miles 1,779 ft. There were 18 
hydrants and 28 gates set: totals 590 and 686. Saugus 
has 80 hydrants. The works are owned by the city and 
were built 1870-1872. The supply is obtained from 2 
artificial storage basins, and 2 brooks in North Saugus. 
The water flows by gravity to the pump well and is 
pumped to a reservoir at an elevation of 177 ft. above 
mean tide. There is an engine of 5,000,000 galls. daily 
capacity, builtby I. P. Morris & Co., of Philadelphia, 
and another by the Deane Steam Pump Co., of Holyoke, 
Mass., with a daily capacity of 3,000,000 galls. The total 
pumpage was 867,711,768 galls. The distribution pipes 
are 4 to 16 in., wrought-iron cement lined, and cast- 
iron; the service pipss are % to2 ins., wrought-iron 
cement lined. The population is 49,500, 48,000 supplied. 
The report contains tables of meteorological records, 
ete. D.H.Sweerzer is President; DanrgEL WALDEN is 
Superintendent, 


Bay City, Mich.—E. L. Dunbar, Superintendent of 
the Water- Works, has issued his report for 1887, being 
the 16th annual report, The supply is obtained from 
Saginaw bay, with a connection with ‘the river for 
emergencies. An increased supply fromthe bay and the 
establishment of a filtering plant are recommended. 
The works were built in 1872 and are owned by the city, 
The supply is by direct pumping from Sa@tnaw bay; 
Holly engin3s are used. The mains are of cast iron 
and Wyckoff patent, 3 to 20 ins. diameter; 8,108% ft. 
have been added and 37% ft. abandoned; total 25% 
miles; 10 hydrants and 12 gates added, totals 190 and 
360. The services are lead, iron and Wyckoff, % to8 
ins. diameter; 16 meters added, tot21 190. The pressure 
is 28 to 33 lbs. The population is 33,000, 10,500 supplied. 
Total consumption, 827,195,009 galls. 
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Kendallwille, Ind.—The works were commenced 
Oct. 15, 1887, and completed Dec. 31, 1887. They 
were designed by J. D. Cook, of Toledo, O. The 
pumping machinery was supplied by the Knowles 
Steam Pump Co., of New York ; the pipe, specials 
and hydrants by R. D. Wood & Ce., of Philadel- 
phia, Pa,; the valves by J. Flower & Bro., of De- 
troit, Mich.; and the trenching and pipe laying was 
done by Snyder & Williams, of Dayton, O. The 
supply is by direct pumping from a well; there is a 
compound, non-condensing, pumping engine of 750,- 
000 galls. daily capacity, and 2 horizontal tubular 
boilers. There are 2 miles of cast-iron pipe and 18 
hydrants; the service pipes are of wrought-iron. 
Ordinary pressure, 50 lbs.; fire pressure, 90 to 100]bs. 
The cost of the works were about $16,000; debt, $13,- 
000; rate of interest, 6 per cent. The works are 
owned by the city. H. KRUEGER is Superintendent, 
and D. C. WALLING is President of the Water 
Board. The present population is 3,000. 

Lowell, Mich.—The franchise was granted Aug. 
10, 1887, and the works were accepted in January, 
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1888. The engineer was A. C. SEKELL. The com. 
pany put up the buildings, did the trenching and 
pipe laying, and built the masonry reservoir. The 
pumping machinery was supplied by Smith, Vaile & 
Co., of Dayton, O.; the pipe and specials by the 
Detroit Pipe & Foundry Co,, of Detroit, Mich: and 
the valves and hydrants by the Chapman Valve Mfg. 
Co., of Indian Orchard, Mass. The supply is drawn 
from a gang of 20 driven wells and pumped to a res- 
ervoir 34 ft. diameter, with a depth of 8 ft. of water. 
The pumpis a duplex, high pressure engine, 14 « 9. 10, 
with a 40 H. P. vertical boiler. There are 3.63 miles 
of cast-iron pipe and 50 hydrants; the service pipes 
are of of lead and iron. Ordinary and fire pressure, 
65 lbs. The works cost about 222,000. The works 
are owned by the Lowell Water Co., at Grand 
Rapids, Mich.; stock, $30,000; bonds to be author 
ized, $30,000. The village pays #30 per hydrant per 
annum for the 50 hydrants. President, E. F. Swerr- 
Vice President, E. W. WITHEY; Secretary, Epgap 
W. Forp; Treasurer, JOHN E. MORE; Superintep. 
dent and Manager, A. C. SEKELL. The present pop- 
ulation is 2,500. 


Hayward, Wis.—The works were commenced (ct. 
15, 1887, and completed Jan, 5, 1888; they were 
designed by H. H. HARRISON, of Stillwater, Minn, 
The buildings, trenching and pipe laying were done 
by the company; the pumping machinery was 
furnished by the Knowles Steam Pump Co., of New 
York; the pipe and specials by the Buffalo Cast 
Iron Pipe Co., of Buffalo, N. Y., and the valves and 
hydrants by the Galvin Brass & Iron Works, of 
Detroit, Mich. The supply is by direct pumping 
from the Namakagon river, by an engine of 1,250,000 
galls. daily capacity, with 2 tubular boilers, 48 ins, 
diameter and 14 ft. long, with 34 3-in. tubes. There 
are 11¢ miles of cast-iron pipe, 18 taps and 18 
hydrants; the service pipes are of wrought-iron. 
The ordinary pressure is 35 lbs; fire pressure, 80 lbs. 
The works cost $20,000, and the rate of interest is 10 
per cent.; they are owned by a private company. 
THEO. BUNKER is Superintendent. The present 
population is 1,500. 

Council Grove, Kan.—-The works were com- 
menced in August, 1887; tested Feb. 16, and ac- 
cepted from Feb. 1, 1888. The engineer was W., E. 
ALLEN, of New York and Council Grove. The con- 
tractors were as follows: for masonry and founda- 
tions, J. Jones, Council Grove; buildings, C. 
Fowler; pumping machinery, Davidson Steam 
Pump Co., New York; pipe, Chattanooga Foundry 
& Pipe Works, Chattanooga, Tenn.; specials, 
Builders’ Iron Foundry, Providence, R. L.; valves 
and hydrants, Ludlow Valve Mfg. Co., Troy, N. Y.; 
stand-pipe, 75 ft. high, Shickle, Harrison & Howari, 
St. Louis, Mo. The trenching and pipe laying was 
done by the company by day labor. The franchise is 
for 21 years, and the hydrant rental is $70. The 
franchise is owned by the Council Grove Water Co., 
of New York; President, DANIEL RUNKLE; Sec- 
retary, W. E. STIGER: Superintendent, F. S. Arm- 
STRONG. The population is 3,800, 

Sterling, Kan.—The works were completed in 
September, 1887, the engineer was JOHN W. NIER, of 
Kanas City, Mo. Thecontractors for masonry, foun- 
dations and buildings were Heffner & Allington, of 
Sterling; for pumping machinery, Deane Steam 
Pump Co., of St. Louis, Mo.; for boilers, H. C. Darby; 
for pipe and specials, Chattanooga Foundry & Pipe 
Works, of Chattanooga, Tenn.; for valves and hy 
drants, Galvin Brass & Iron Works, of Detroit, 
Mich.; for trenching and pipe laying, Owen & Dry- 
land, of Sterling. The supply is drawn from 8 
driven wells, 2 ins. diameter, and pumped direct by 
an engine of 1,000,000 galls. daily capacity. There 
are 43{ miles of 4, 6, 8 and 10-in. pipe, 100 taps and 
88 meters; the service pipes are 14, %, 114 and 2-in. 
diameter. Ordinary pressure, 40 Ibs.; fire pressure, 
160 lbs. The works cost $50,000; debt, $42,000; rate 
of interest, 6 per cent. The works have only been in 
operation about 6 months, and as the Water Com- 
missioner is daily putting in services, the numberof 
consumers cannot be given, but is estimated at 100, 
which number is expected to be doubled by July. 
The hydrant rental is #5 per 25 ft. front; #2 addi- 
tional 25 ft.; $1.50 next 25 ft., and soon. The works 
are owned by the city, which has issued bonds for 
$42,000; P. P. TRUEHEART is Mayor. The Superin- 
tendent is ALBERT HpveK, of Kansas City, Mo. The 
present population is 2,800. 


(TO BE CONTINUED). 
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